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CIVIL ENGINEERING COLLEGE, SIBPUR, llALENBAlL 

ALM AN AO,. 1897. 


JANUARY 1897. 


Date. 

Da/of * 
week. 

General and OfEco. 

1 

F. 


s 

s. 

Christmaa vacation enas | 

3 


< 2nd Sunday after 

1 Xmaa. 

4 

M. 


5 

T. 


6 

W. 


7 

Th. 


8 

F. 


9 

S. 


10 


( 1st Sunday after 

\ Epiphany . 

11 

M. 


12 

T. 


13 

W. 


14 

Th. 


16 

F. 

Monthly fees due. 

16 

S. 


17 


f 2nd Sunday after 
( Epiphany, 

18 

M. 


19 

T. 


20 

W. 


21 

Th. 


22 

P. 


23 

S. 

\ 

24 


{ 3rd Sunday after 
\ Epiphany. 

25 

M. 

/Monthly statement of 
\ fees due. 

26 

T. 


27 

W. 


28 

Th. 


29 



80 

> 

' f * 

I 


SBT 

i/ith 

ft ' ' 




Practieal 

of 8hi*yiMMr appip««i<^ 


StUfJonts TtitTxn^ from 
Sumoy Oam|v 
















AiiXmo. 



















AtHAlTM 


MARCH 1697. 


rt^te. General and Office. Engineer Department Ap^ntlae DepluMifii. 


Monthly QxaiiBiiM^oii 
begins. 
























AtlCAKAC. 


APRIL 1897. 


jDate. 

Day of 
week. 

1 

Th. 

2 

F. 

3 

S. 


Engineer Department. Apprentioe Depai’tmont. 


Advertise Accountant 
Examinatio^irn India 
Unzctte. ' 


5th Sunday in Lent. 


K Monthly examination 
begins. 


Advertise Accountant I 
Examination in Cal- \ 
ciUia (gazette. 


9 I F. 
S. 


6th Sunday in Lent. 

( Choitra Sankranti — 

X College holiday. 


{ Detailed statement of 
1 ( establishment duo. j 
Monthly fees due. 

Good Friday, 
j ( Advertise admiasion to 
|< Engineer Department 
t in Indii 


India Gazette, 


S^nn. 

let Sunday after Easter. 

M. 

f Monthly statement of 
\ foes due. 

T. 


W. 


Th. 


*F. 

f Indent for chemiced 

i apparatus due* 




F. E. Examination 
begins. 











xiMAsic. 


MAY 18©>7. 


X>-- 


General and Office^ 


Apptrentiee DepecHple&t 


M. 

T. 

w. 

Th. 

f: 

s. 

2ndGunday after Easter 

^un. 

M. 

T. 

w. 

Th. 

3rd Sunday after Easter. 

) 

F. 

Vld-uz-zuha (one day). 

s. 

Monthly fees duo. 

JStttt, 

M. 

T. 

W. 

Th. 

F. 

S. 

4th Sunday after Easter. 

1 

1 

i 


Monthly eacaminatipn 
be^ina 


Practical examination, 
let and 2nd years, 
. begins. 


Last day for receiving 
applications for ad- 
mission. 


^»rr. 5th Sunday after Easter. 

M. I Queen's Birthday. 

T ( Monthlv statement of 
• 1 fees due* 


' Annual examination, 
Ist and 2nd years, 
, begins.. 



Ascension Pay. 


’ Project ^drawings and 
oalculatfens to be 
sent into office* 
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AXIIANAC. 


Dat«. General and Office. 


JtjTNE 1897. 


Engineer Department. Apprentice Depar^^nt. 



Monthly examination 
begins. 



f 4tli grade Accountant I Opening of session. 
( Examination begins. | New students join. 


r Dasohara— College holi- 
I day. 

Mubarratn (two days). 


Trinity Sunday. 


Monthly fees duo. 


Last days for receiving 
applications for L.E. 

. anaB.E. Examinations. 


20 Ist Sunday after Trinity. 

31 M. 

22 T. 

23 W. * 

24 Th. 

35 F. |Month^ statement of 
26 S« Indent for forms due. | 


1 2nd Sunday after Trinity* 

M. I 

T. 

W. 


L.E. and B.E. Elxamin- 
ationa begin 





















AUCANAO. 


JULY 1897. 


, 

General and Office. Engineer Department. Appreniloe 


1 

2 

3 

Th. 

P. 

8 . 

4 

3m, 

5 

M. 

6 

T. 

7 

W. 

8 

Th. 

9 

F. 

10 

8 . 



18 


19 

M. 

20 

T. 

21 

22 


28 

F. 

24 

8 . 

25 


26 

M. 

27 

T. 

28 

W. 

29 

Th. 

30 

P. 

81 

S. 


McmthtY exendnation 
begina 


Final examination, 4tb 
year, begina. 



Practical examination, 
let, 2nd, and 3rd 
, years, begins. 


Fractiool exanimation, 
4th year, begina. 


Annual examination! 

let, 2nd, mid 3^ 
. yearn, begins. 


Budget as^imate due. 
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AlilCAKAO. 













MSiU^XO 



















*13 


ALMANAC. 



















NOVEMBER •1897. 


Oenoral and Office. Engineer Department* Apprentice DepartHn^t 




[ Jag^idhatri Fuja. 


Long vacation ends. 


9 

T. 

10 

W. 

11 

Th. 

12 

F. 

13 

S. 

14 

^an. 

15 

M. 

16 

T. 

17 

W. 

18 

Th. 

19 

P. 

20 

S. 

21 


22 

M. 

23 

T. 

24 

W. 

26 


26 

p. 

27 

s. 

28 


29 

H. 

at 

T, 



2l8t Sunday 

after 


Trinity. 


^ Escamination of 1st, 



< 2nd, and 3rd years in 
vacation work. 



J 1st year Surveying ! 



t begins. 


Monthly foes due. 


'Advertise admi<(sionto 
I Apprentice Depart- 
ment in Calcutta 
L Oaseite. 


^Advertise admission to 
Apprentice Depart* 
ment in India 
. Oaz< tie. 


23rd Sunday after 


Monthly statement of 
fees due. 


Sttjiday in Advent 


2nd year Surveying 2nd, 3rd, and 4th years 
begins. Surveying begins. 


3rd year Surveying 
begina 
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ALUANAa 

















BOARD Otf VlSnOBB. 




CIVIL ENGINEERING COLLEGE, SIBPUR. 

• . 


BOARD OF VISITORS. 

1, Secretary tC' tli( Government of Bengal, Public Works 

Department. 

2. Director of Public Instruction, Bengal. 

3. Secretary to the Government of Bengal, Irrigation and Marine 

Departments. i 

4, Civil Surgeon, Howrah. fSx»offioio» 

6. Inspector of Schools, Presidency Circle. 

6. Principal, Civil Engineering College, Sibpur. 

7. Executive Engineer, Calcutta Workshops Division. 

8. Magistrate of Howrah. 

9. Superintendent of W orks, Calcutta. 

10. W. H. Kylaud, Esq. 

11. Mahamahopadhyaya Mahes Chandra Nyaratna, c,i.e. 

12. The Lord Bishop of Calcutta. 

13. Maharajah Sir Jotendra Mohan Tagore Bahadur, E.c.s,l. 

14. Brigade- Surgeon G. King, m.d., ll.d., f.b.s., c.i.e. 

16. P. J. E. Spring, Esq, 

16, A. Macdonell, Esq., Secretary. 



0 
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COLLEGE STaFF. 


COLLEGE STAFF. 


Principal and Professor of Engineering J. 8. Slater. 

Enoinebe Depaetment. 

Professor of Matlicmatic 8 ... ••• A. Macdonell. 

Officiating Professor of Surveying ... B. Heaton. 

Professor of Chemistry and Drawing ... William Tatof a.e.c.s.j 
D itto Physical Science ••• P. J. Bruhl. 

Assistant to Professor of Drawing ... Surendra Kumar Base, b.o.b. 

Ditto ditto Chemistry ... Upendra Hath Mitra. 

Ditto ditto Physical Science Sarat Chandra Bose, 

Appeenticb Depaetment. 

Head Master and Lecturer on Chemistry E. W. E. Shaw, m.a. 

Teacher ... ... ... W. Byers, l.o.e. 

Ditto ••• ... Hari Charan Mukerjoe, l.e., 

(On leave). 

Ditto ... ... Furnendra Chakravarti, Officiating 

Ditto ... ... ... Chuni Lai Sircar, b.b. 

Assistant to Lecturer on Chemistry ... Giris Chandra Bose. 

WOEKSHOPS, 

Foreman Instructor .•• ... W. G-. Lawrence. 

Ditto ’ ... ... A. F. Burnie. 

Ten native instructors. 

Hostels. 

Superintendent of European Mess ... E. W. F. Shaw, m,a. 

Ditto Native Mess ... Ashutosh Ganguli. 

Gtmnastios. 

Oymnastio Teacher ... ••• Nogendro Nath Banerjee. 

Mebical Officbb. 

c 

Assistant Sargeon Brojo ITath Sb^. 



CIVIL ENGINEERING COLLEGE, SIBPUR. 


ENGINEER DEPARTM:^NT. 


GENEEAL E0LES. 

1. The College is under the general supervision of a Boaid^ of 
Visitors appointed by the Government. 

2. Tbe Frincip^ is charged with the general oontiol of the College 
and Workshops, including the regulation of the course of instruction^ 
both theoretical and practical, the supervision of the messes and other 
domestic arrangements, and the maintenance of discipline, and be *will 
from time to time issue such rules as may be necessary to secure those 
objects. 

Bulks fob Admission. 

3. For admission to the Engineer Department, a student must 
have passed one of the following tests:— 

(1) The F.A. Examination of the Calcutta University or a 

similar standard of any Indian University, recognized by 
thej^Caloutta University. The candidate's age must be 
under 21 years. 

(2) The B.A. Examination in the B. course in Physics and 

Chemistry, in Mathematics and Soienco. The candidate’s 
age must be under 23 years* (These students are admitted 
direct into the second-year class.) 

Every candidate for admission to this Department •must apply in 
writing to the Principal not later than the 15th May, furnishing 
satisfactory proof of having passed one or other of the examinations 
mentioned above. 

4. The number to be admitted each year is limited to 40. The 

E osition in the University examination and the age of candidates 
e taken into consideration when selection is made, and such selection 
will be made by the Principal. 

5.^ Every applicant, before admission to the College, will be 
examined by the College Surgeon as to his physical strength, fitness fo^ 
manual labour, and eyesight. If this officer’s report is unsatisfaotoiy, the 
applicant will not be admitted. 

6. Each student received into the Colleire will be req^ujred to pay 
Itn admission fee of Bs. 10. 

7. The session begins on the first Mondsyr in June* Alt stadenfs 
are required to join the College on that day. Any stud^ts prevea;^ 
by rieSness from attending on the opening d^ must produce a 
cate to that effect from a Civil or Assistant Surgeon, failing ba 



ENOINVBB OBPABTMBNI^ 
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Brdl bo liaUe to a fine not ezoeedinn Bs. 10. No student will be adimt« 
ted or re>adinitted to the College alter the close of the month of June^ - 
except by special order of the Director of Public Instruction. Tins 
permission will only be given under exceptional circumstances. 


OouBSB OF Instruction. 

8. The course of instruction in the Engineer class will extend over 
five years, during the, first four of which the instruction will be both 
theoretical and practical'. The last year will be roent entirely in practi* 
cal work, f^or details of the course of study, see Syllabus. 

9. The students of the Engineer Department will be divided into 

sections — A, Civil ; B Mechanical.* Both ‘sections 
will attend the samo lectures for the first three 
^ ' years, and the students will then present themselves 

at the first examination in Engineering of the Calcutta University, which 
is held iu the month of May. Afto passing this examination the 
sections will separate, the students of each section attending^ only those 
lectures which will enable them to qualify at the examinations of the 
Calcutta University for degrees or licenses in Civil or Mechanical 


~10. After the expiration of one year from the date of passing the 
first examination in Engineering, students will be qualified to appear at 
the University examination for degrees or licenses. 


Extract from the “Calcutta Gazette” of the 16th March 1887 ^ page 79, 

Part IB. 

“ A candidate for employment as District Engineer most be qualified 
in one of the manners following, that is to say, be must — 

(5) Hold the degree of Bachelor of Engineering or be Licentiate 
of Engineering of the Calcutta University, and have been employed on 
engineering works for not less than five years, exclusive of any time 
spent on apprenticeship, and hold satisfactory certificates of good conduct 
and efficiency during such employment.” 

11. After qualifying for a University degree or license in Engi< 
neering, eve^ student will be employed for one year on practical work 
only, mther in the workshops or on works in progress. On oomple^ng 
this course to the satisfaction of the College authorities, he wiU bS 
entitled to receive the final College certificate. 

is. A student f^ng at either the first or the second X^niveraity 
examination may, with toe sanction of the Director of Public Insttuo- 
tion, on the recommendation of the College authorities, be permitted to 
attend the College for one year more in order to re>appear at the ex^in- 
ation; but no student will be allowed to att^^ the College course after 
the expiration of five years ftdm admissionT A stqdent faippg at 
second examination will be allowed to attend the practical cottrse for one 
year. The final Cbllej^ certificate shall state whetiier. the . student , baa 
or b^ not taken the Univernty degree, fn Enginepring^' ipd bi .^deh 
and whether he hos oi^nas uoi completed the obiusO of praptioal 
work to the ratisfaction of the College authorities. A CdUlege oeiltifipato 
gives the holder no claim to a Government appointmeht. 



OBUBBAlt Sl>£3tt, 


ia> Students wiH attend daih^ in i^e dass wm attd in t&e 
du^ in aceordanoe urith the Ooflegn dsA^tahle* homit ^ imi^ 
iaay vary urith the seasons of the year. The fouitii«year dssstis^S^inKtssd 
from work in the shops. * 

14. The rales for the transfer of Engineet? students to the Appiten* . 
tioe Department are as follows > 

(a) E&t and seoond>year En^neer students may f^ply tor 

transfer to the Apprentioe Department imm^at^ after 
the result of their annual pzamibatiQn is pbjhUslmd. 
Trah^fers cannot be made at any other time of the yewr. 

(b) No student can be transferred who has failed in the prwytioal 

examination immediately preceding his application for 
transfer. 

(o) Eirst>year students may be admitted to the first year, and 
seoond^ear students to the 8eoond*year olasa of the 
Apprefitioe Deputment: these students most pass the 
annual examination of the class to which they are tnuu' 
ferred in botfi theory and praotioe before they oan be 
promoted to a higher class. 

(d) No student who has onoe been transferred to the Apwentiee 

Department can be re-admitted to the Engineer Depart- 
ment, 

(e) The age of a student on transfer must be below 17 years and 

4 months if transferred to the first-year olass, and below 
18 years and 4 months if to the seoond-year olass of tim 
Apprentice Department. 

15. There 'will he a long vacation from about the middle of 
August to the end of October. Every student must leave the Oollege 
dunng this vacation, and parents or guardians must satisfy the 
Prinoipal, before their sons or words oan he admitted, that they are 
able to oonform to this rule. 

Tuition Fees. 

16. The tuition fee for students of the Engineer class is Bs. 8 a 
month for each month of the year, vaoetion included. Muhammadan 
students are admitted on payment of half fees, viz., Bs. 4 a month. 

ScHOLABSHIPS. 

17. For the present, one junior soholattiiip of the value of Bs. 20 
a month, three of Bs. 15 a month, and six of Bs. 10, tenable tor two 
^ar^ will be given annually to students entering the first»yMr 
Engineer olass who do not already hold University a^lwsh^ 
scholarships will be awardM by tiie Direotiw oi: jhjtl^iio lastmeimn on 
the last day of June to the following classes of siodenta la 

(1) B. A^s who have taken np the B. ooi^ ; (21 F. A< eandidatoa* 

18. Senior Mholaxships of ^ same number and valua ,wtil ^ 
tofofi^ted toratihe antotaf exsjininatfon hdd.to^y tor the ptatamoA' 

si^ents fitom the second to the il^Kpear oW. 

^ * Exoept.thbse who pasited in tlie 3rd dlddon. 
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ENGINEBR DEPARTMENT, 


^ 19. The number of College scholarships awarded, whether junior 

or semor, will in no ooso exooed one*half of the number of candidates 
for them. 

20. Two soholftTships ot Rs. 10 a month each, tepable for one 
year, called Forbes^ scholarships, will be awarded on the result of ^the 
first examination in Engineering of the Calcutta University. A 
Forbes’ scholar, unless he also holds a College scholarship, will be 
exempted froifi paying the tuition-fee of Rs. 8 a month. 

21. On the resu^ of the University exaneLination for degrees and 
licenses, six graduate scholarships of Rs. 50 each, tenable for one year, 
and two graduate mining scholarships of Rs. 50, tenable for two yCars, 
will be awarded. The raining scholarships will be reserved for holders 
of the B.E. degree, and will be awarded to those who propose? to take 
up mining as a profession. In the event of there being no candidate 
for a mining scholarship, the total number of graduate scholarships 
awardable will be ten, each of Rs. 50, tenable for one year; qnd in the 
event of one mining soholarship only being taken up, then eight of 
Bs. 60 each, tenable for one year, will £o awarded. The one-year 
scholarship-holders must serve continuously during that period in practi- 
cal work under the supervision of the Public Works Departinont, and to 
the satirfaotion of those under whoso orders they may he placed. The 
mining scholarships would bo tenable on a mine approved by Govern- 
ment, and would be payable monthly on a report that the holders 
continued to work satisfactorily under the orders of the Mine Superin- 
tendent. The two years^ service will be reckoned as one year on praotioal 
work under the supervision of the Public Works Department, ^aoh of 
these years will extend over a session of nine months’ service in a mine, 
and three months’ training in assaying either under the Superintendent 
of the mine or in the Sihpur College, as may hereafter be determined. 

22. A gold medal will be awarded to the student who gains the 
highest marks in mathematics at the examination for the B.E. degree. 
The holder of this medal will be styled the “ Ambioa Churn Chaudhuri 
Medallist.” A silver medal will be awarded to that candidate at the 
L.E. and B.E. examination who, not having won the gold medal, 
obtains the higkest number of marks. 

23. All scholarships will be liable to forfeiture in case of misoon- 
duot, or of neglect of work iu class or in the field, or of failure to pass 
any prescribed examination. 


Standing Orders for Students. 

' 24. Except with the special sanction of the Principal, students of 
tliaEogiaeor Department willTje required to reside on the College, 
premia, so far as the. aoccnimodation will permit, at a tent to be fixed 
from time to time biy the Government. Irxe jpre^nt rate if fia. 
moiitib for toth Europ^n and native students. ohatge wi;]Qi:> be 
levied the year round, oEoept dt^g lny period ip wldoh 
may be in camp. 





25. Eadi resident stncleiit most provide his own 

bedding and a eamp bedstead. No fornittre may be brought'^ iwe tht 
College 'withont special permission. 

Eimpean Mm. 

26. il^very resident European student will join the European- inefs.' 
A charge of Bs. 20 a month will be made to defray the cost of messing. 
During the vacation, ^okoned at 2| months, each EuroMsn student 
will be required to pay monthly, in additiqp to^Bs. 2 for nouBe>rent, a 
oouiribution of Bs, 2 towards the cost of maintaining mess servants.* 

27. On joining the mess, every student will pay an entrance fee 
of Bs. J.0 to the mess fund to provide for the cost of crockery, knives 
and forks, table-linen, &o. A list of breakages and other dama^ done 
will be prepared monthly, and each student will be required to pay by 
the I5th of the following month an equal share of tbe cost. Cm leav> 
ing the niess, if a student has paid all demands, his entrance fee will be 
returned to him ; otherwise will be forfeited to the mess fund. 

28. For students joining the European mess, the following table 
shows the annual cost of living at the College, the term being reckoned 
as nine months and-a-half and the vacation as two months and*a>half 
of the year: — 



Tuition 

per 

mensem. 

Board 

per 

mensem. 

House-rent 

per 

mensem. 

Total 

monthly 

charges. 

Total 

per 

annum. 

Grand 

totfd* 


1 

2 

3 


1 

5 

6 


B.S. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Tena 

8 

20 

2 

30 

286 

C fttfc 

Vacation ... 

8 

2 

2 

12 

30 

. r oXD 


Native Meet. 

29. Hindu studentaxesiding on the College premises must ordinarily 
join the College mess for natives, and must abide by the rules sanotionea 
by the Principal for the management of their mess. Each student on 
joining the mess will be required to deposit caution-money” to. the 
amount of Bs. 5, Which will be ultimately returned to the stud^t it he 
has not rendered himself liable to the forfeiture of the whole or any pint 
of it. 

80, A charge of Bs. 7 a month will be made to those joihit^ the 
native mesa. During the vacation of4wo months, every of 

the mess will be required to pay monthly, in adaUaon to Bs, '2 lor 
hoose-renh.a contribulmn 6f Be. 1 for mess servants. 

. 81. For joining the native mess, the following table 

theemiuai oost df livmg at the College, the term hs^ reckoned ^ 

f IgOTtmean stutieatff havos at tlieir owo a pitt^ mm, 

Ba. iOf jper m^seitia 
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BNOIMSES BEFABTUBNT, 


niite months and-a-half and the vaoAtion ad two months and*ar4mll- of 



Tttition 

per 

i 

Board 

per 

mensem, j 

Honse-tont 

per 

mensem. 

Total 
monthlj 
charges. | 

Total 

per 

annum* ! 

1 

• # . 

Grand 

total. 


1 


8 

B 

6 

6 


Ks. 

Its. 

Bs. 

Bs. 

lis. A. 

Bs. 

Tenh 

8 


2 

17 

161 8 


Vacation ... 

8 

1 

1 

3 

11 

37 8 

> leif 


32. All payments, whether on account of tuition fees, messing 
or house-rent, must be made into the Princwal’s o£B.oe on or before the 
Idth of the month for which the money is due, after which date no 
payment will be taken unless accompanied by a fine of Re. 1 for eveiw 
three days of delay. If the payment is not made during, the month 
for which it is due, the defaulting student’s name will be struck off the 
College books, and he will not be re-admitted until he has paid all 
arrears with fines and the usual re-admission fee. 

33. The monthly charge for messing may, if necessary, bo altered 
from time to time in reference to the prices of provisions. 

34. All breaches of discipline committed by any student of the 
College will bo reported to the Principal, who will dispose of them 
according to the rules and practice of the Education Deportment. 

35. A Conduct Register of each student in the College will be 
kept by the Principal. The Principal has no power to cancel or alter 
on entry once made and si^ed. 

36. Students are liable to have their names placed in the Conduct 
Register as defaulters for the following offences : — 

(t) « Disobedience of orders. 

(u) Alraenoe without leave. 

{Hi) Idleness. 

(in) Insubordination or disrespect to the College or Work- 
top authorities. 

87. Students may be removed from the College for habitual or 
gross misconduct, for continued idleness or neglect of work, or for 
mquent entry in the Conduct Register. Every such removid shall 
be repo^d to the Director of Public Instruction, and any fees paid by 
the student shall be forfeited. ^ 

38. Every student will bh responsible for any machines, tools or 
other articles that may be placed in his charge. He must produce them 
when called upon to do so, qgad must at once report any dami^ done 
to ^em* In case of loss or damage arising from coroleijmess, he may 
be ctJled npon to pay the cost. 

39. -A oertain number of the students will be appointed monitors, 
whose duty it willi be to assist the College authorities in the mointenanOe 
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it discipline. IW the pevfomsnee of tiiii dt^y» each tomuh^ yM 
hoeive a small sum monthly. Any monftor m^ he reeved 
Frinoipal for miscondnot, or nor ineffloienw in the dwhaigeof hit dntieA 

40. No re^dent student urill ordinorify be allomd to heap a pntate 
serv!ht> 'f^his penniseion may be given under eroeptionalidToumimfSllQMt 
but any servant so employed will be under the ordw of Srhisipdl 

41. Cha Sundays all resident Ghristian studen^ firoteatant 

Boman Oatholio, vrill be required to attend the services ^d in their 
respective chapels. * « * 

4|2. All students will be required, while'in the workshop, to vwar a 
uniform dress, wldoh will be supplied to them at cost pioe. 

43. Leave will be granted by the Prinoipal only. No leave will 
be grautSd except on a written application. 

M. No resident student may leave the College premises without 
the written order of the Principal, whethmr on special leave or on a 
general holiday. • . , , i 

45. European students will be enoouraMd to join the Voluntosr 
Corps. Those who join it will be allowed such oooasional leave as may 
be required by the regulations relating to Volunteers. 

46. One appointment is guaranteed yearly to students of the 
College who are statutory natives of Indie.^ The^ selected st^mt 
is posted as Apprentice or Assistant Engineer in the Provineial 
Establishment, Public Worlb Department. In alternate years an 
ex'Student already employed in the. Public Works Dep^ment will^ be 
selected for promotion from the Subordinate to the Engineer EstabliBh* 
ment, Provincial Branch. 

47. All students are obliged to join the College Athletio Club, the 
subscription to which is Bs. 3 per annum and the entrance foe Be. 1. 
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ENGINEER DEPARTMENT. 


Lkt of Booh^and Instruments to le procured by Engiricer students* 

Students will prov^le themselves with the following books and 
instruments ' 

"Hall and Steven^s Euclid. 

Hall and Knight’s Higher Algebra. 

Todhunter’s Trigonometry. 

Ramsay’s Elements of Chemistry. 

First year Davidson’s Linear Drawing. 

Davidson’s Projection. 

Bloxam’s Metals. 

Roorkeo Treatise on Surveying. 

^A good box of drawing instruments and sot squares 

Look’s Elementary Statics. 

Ditto Dynamics. 

Wilson’s Geometrical Conic Sections. 

Desohanel’s Heat 

a j Sylvanus Thompson’s Elementaiy Lessons on Elec- 

Second year.. •'tricity and Magnetism. 

Brooker and Slingo’s Electrical Engineering. 

Roorkee papers on Estimating. 

, Building Construction, South Kensington Series, 
L Vols. I and III. 

"Smith’s Conic Sections. 

Preece and Sievewright’s Text-hook on Telegraphy. 
Heath’s Geometrical Optics. 

, r ^ Building Construction, South Kensington Series, 
Third year... Vokll and IV. 

Goodeve’e Mechanism. 

Austen’s Introduction to the Study of Metallurgy. 
i^Box of Wow-pipe utensils. 

f Todhuntor’s Differential Calculus. 

„ Integral „ 

Besant’s Hydrostatira. 

Bauerman’s Desoriptire Mineralogy. 

Geikie’s Outlines of Geology. 

_ j Jamieson’s Steam Engine. 

Fourth year...< luBtruction in Construction. 

I Love's Hytlpi^- 
Bany’s Bailtrory Appliances. 

I Boornee papers on Bridges, Boads, tnd Irrigation 
Works. * 

^Box of blow-pipe utensils. 



SYLLABUS OB IKmUOTlOir. 


ENGINEER DEPARTMENT/ 

SYLLABUS OF INSTRUCTION* 


l.-^-MATERIALS OF CONSTUtJCTION. 

/ (a) Stone, brick, tiles, terra-cotta, timber metals. 
Classification | (6) Limqs, cements, mortars, concretes, plastms. 

{ (c) Mastics, glue, paints. 

Stone. 

Characteri&tica of Building Stone . — Durability dependent on atmos- 
pheric influence and physical structure. Facility of working; hard- 
ness; strength; weight; appearance; position in quarry; seasoning; 
natural bed; agents which destroy stone. 

Examination of Fracture. Tests:— crushing; absorption; 

Braid’s test; acid test; Smith’s test. Practical way of ascertaining 
weathering qualities. 

Clamjication of stone. Sdentifio. — Siliceous, argillaceous, and cal- 
careous. Granites and other igneous rocks; dates; sand- 

stones; limestones. 

Oranite . — Common granite. Syenite and syenitio granite; quarry- 
ing and dressing : uses to which granite is applied. 

Igneous rocks other than granite. — Porphyry, gneiss, mica schist, 
hornblende schist, trap, basalt. 

Slates. — Cleavage, plerry, quarrying, hardness, toughness, grain, 
veins objectionable, pyrites. Tests. 

Composition, colour. Practical classification. Frac* 
ture a test of quality. Weight and absorption. 

Limestones. — Composition, texture, marbles, compact limestoneSf 
granular limestones, shelly limestones, dolomite. 

Artifiml s/one.— ^Bansome’s, Sorel’s, Victoria stone, Garliok atone* 

Preservation of^ Bituminous matter, drying oil, silicate of 

potash, silicate of lime. 

Quarrying . — ^Mode of conducting quarrying operations n IniKa. 
Blasting. 

Bbiokb, Tilbs anp Tbrba-cotta. 

Briok-eariha ^ — of the following.mgredient8 in briok-earas 
Alumina, silica, lime, oarbonaoeous matter, alkalieS| salt, osdde of brou, 
reh. 

FtaotiKud dliiBsifioaUoii-^^trcqig olays bl«rls< molitty 

Oomwsttioa, of a good briok>eOiih. OoIotu of bricjb, 

of hruk^irik lilggitiy 

: aod ttoatboimgj gcinding, washing, tempOnog. 



26 ENOINSBE PEPAKTMENl*, 

MbuMmff.—SlQp moulding;, sand moulding, pallet moulding, firog, 
form of mould, and size of Uhok. 

Drying, — In sheds, out of doors, hacking, sointling. 

Burning, chimps, in kilns, amount of fuel required, oomparative 
advantages of clamp and kiln burning, Hoffmann’s kiln, kilns. 

Characteristics of good ftncAis.— Freedom from flaws, shape, absorp- 
tion, texture. 

Tests for Srichs, — Fractured surface, Brard’s test. 

Fire-clay, — ^Uses, where found, composition. 

Tiles, — Preparation of Iday, moul(Ung pot, and flat tiles, various 
forms of tiles in use in India. 

T^rra-cotta, — Nature of clay, preparation of clay, moulding, glazing, 
burning. 


Limes, Cements, Mortars, Concretes, Plasters. 

Constituents of limestone that do not prddttce hydrauUdty, — Carbonate 
of lime, sand. 

Constituents that produce hydrauUcity, — Clay, soluble silica, carbonate 
of magnesia, alkalies, sulphates. 

Classification of limes and cements, — Fat limes, poor limes, hydraulic 
limes, cements. 

Varieties of lime in common use, — Fat limes, grey chalk, lias, 
carboniferous, magnesian ; limestones used in India ; kunkur. 

Artificial hydraulic lime. Natural cements, — Carbonate of magnesia, 
cement stones. 

Roman cement. — Weight, strength, storing, uses. Medina and 
Atkinson’s cements. 

Artificial cements. Portland cement. — ^Manufacture from ohalk and 
clay. Manufacture from limestones and shale. Tests of quality. 
Bough tests. Storing. Strength when mixed with sand. Scotts 
cement. Selenitic cement. Paslefs cement. 

Lime and cement burning. — Forms of kilns. Flare and tunnel kilns. 
General rules for Heat gradually applied, temperature, size 

of lumps, quantity of fuel, appearance of stone while burning. Over* 
burnt and underbumt cements. Dead- burnt lime. 

Sand, — Pit sand, river sand, sea sand, screening and washing sand. 
Examination of sand. 

Pozzuolanas. — Natural and artificial pozzuolanas. 

^Mortar, — Ordinary mortar, cement mortar. Evils of fat limes. 
Hydraulic limes. Cements. Description of sand to be used in mortar* 

JVater.^Salt water, dirty water. 

Preparationy and mixing mortar. 

Sinking /fms.— -Quantity, time. Ground lime. Water. 

' Method, quantities ; bulk of mortar produced. 

precautions in using mortar. 

matrix. The aggregate ; shf^, size. Aa^egates 
in common use :^Broken brick« Burnt clay, ^vek BaUiMSlag. 
YeidS/ Praportim of ingredients, ;~HatarialaaUim^ 

mixed separately. Relative advantages of the two methods^ 



simBtfii OB tammamasi. 


J^e^g eoncreU trottobss. Under yfaig'. . 
pi^odw^, JEji^faittion of eotioreie, tTse* 9 f*ooikXiit- 0<ngiiet*B Beton 
Streni^A ^ oonereU. M(mlitAie sirucfureo ineonereio^, , ' 

0» the aetim of foreign eonsHtmnte in Unteetanett ii 9 ieenontt% ^ 
limee .'•^‘Oalautatioa. SlaUng. Setting. Mortar. Action ol ^nd 
JS^gcb'oulio times and cements containing c^.— Olay. I^e. Oabd^Blinn 
Proportion of*otay. Effect in cements burnt at a moderate tantpom 
tore. Effect in cements burnt at a high temperatiw. Oemj^iti^ o; 
clay. Effects caused by different degress of cal^ation. jECydrn^i* 
limestones. Oem^t stones containing a small proportion of clay 
OemOnt stones containing a large proportion of clay. Slaking. Srt 
ting. Proportion of clay. Pozzuolana. Carbonate of magnesia 
Sulphates. - *» . 

Plasters ;~Lime and cement plaster. Glypsum. Plaster of Fans. 
Stucco. 

A.sphaltes .*-~Glun^cteiistios of good asphalts. Methods of laying. 
Uses. 

Whitewash. 

Paints and Varnishes. 

Paints. Distemper. Varnish. Mastics. Glazing. Papering. 

Timber. 

Growth of /m«.— Annual rings, medullary rays, sapwood, heart* 
wood, felling, squaring. 

Ckaraetenstics of good Timier. 

Defects in n'mtcr.— Heartshakes, starshakes, cupshakes ; rind galls, 
upsets, foziness, twisted fibres. 

Classifieation of timber* —Pine wood or soft wood, leaf wood or hard 
wood. 

Seasoning Natural seasoning, water seasoning, boi&g and 

steaming, hot air seasoning, smoke-drying, scorching and charring. 

Causes of decay in timter.— Continued dryness ; continued moisture 
alternate dryness and moisture ; continued moisture with heat. Dry 
rot. Positions in which dry rot occurs. Detection of dry rot, checking 
dry rot. Wet rot. Positions in which wet rot ocouxa. 

Destruction of Umber by insect.— Destruction W marine animala and 
whiteants, and modes of protecting timber from their attach. ^ 

Preservation of fo’wisr.— By good ventilation and ohviatiw tax^ 
ture. By the use of oil paint. By the application of tar Iwiled rtith 
powdered chalk. Bethell’s process of creosoting. Boucherie's mooess 
of injecting sulphate of cx^per. Margaiy’s process. PSjyne’s proosss. 

Meamremnt ((ftinAdr, 

Mbtaes. 

J&rsi orsa^-i-BlocldMuRiA ^Bed sad hdsimrtiteji ^an^paetio, 

J- PrtfmHon om.^j wasbis^. isy rosiest ^ fm 
inkOni. 
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iS'ffieStn^.'^Besoription of blast furnaoe. Hot blast. Cold blast. 
Flax, slag. Comparative advantages of hot and cold blast iron. 

Pig iron . — Foreign substanoes in pig iron. Carbon in a state of 
meohanioal mixtn^ and ^ ohemioal combination vrith oast iron. Effects 
of the following impurities upon oast iron, wrought iron and steel: — 
Silicon, phosphorus, manganese, sulphur. 

Catt t’rc».— Remelting pig iron. Grey and white cast iron, mottled 
oast iron. I'o distinguish grey from white. Chilled iron. Malleable 
oast iron. Toughened oast iron. Description's of pig iron for casting 
in sand. Pattern. Cold 'shut, core, head, casting cpipes, examination 
of castings, cast iron pipes, tests for cast iron. 

Production of Wrought Iron. 

Effect on pig iron q/’— Refining, puddling, shingling,' rolling: 
contraction of wrought iron, defects in wrought iron, cold-short, hot- 
short, or red-short. Mitis castings. 

Testa for wrought iron . — Tensile strength. Ductility, ijlethods of 
testing. Tensile tests, forge tests, testing rivets, appearance of fractured 
surface. 

Market forms of wrought iron. 

Production of Steel . — Amount of carbon in steel. Characteristics : 
— hardening, tempering. Varieties of steel; blister steel ; spring steel; 
shear steel; cast steel; JBessemer process; Siemens-Martin process; 
Basic process. 

Hardening and tempering Table of temperatures and colours. 

Degree of heat for hardening and methods of cooling. Hardening and 
tempering in oil. 

Case hardening. 

To distinguish steel from wrought iron. Testing steel. 

Forging iron . — The form to be given to forgings, overheating. 

Forging Shear, blister and oast steel. 

Welding , — ^Wrought iron, steel. 

Preservation of iron.— Conoaon, galvanising, painting. Dr. Angus 
Smith’s process for oast iron pipes, Barfre process, Bright iron work. 


a.— CONSTRUCTION. 

Bbiok-laving. 

General principles of brickwork. Bond. 

• Operations^ of brick-laying. Bond timber objectionable. Mortar 
Joints. Fine joints. Lime putty. 

Precautions against settlement. Joining new work to old. String 
courses and copes. Stone quoins. 

Scaffolding. ^ 

Masobbt. 

General principles of stone masonry. Ashlar. Block in oourae. 
OcOMted rubble. Common rubble. Bubble baokingt Strength of a 
mnas nt 'Siaamu:;^ M depending On the size of Btooe% the Itoo^and 
teoxawff in dressing. Bonding— headers and stretchers; ihrongb bonds. 
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QuoinB. DireotioB of beds in batimng w&Ub. »«rmg c^oWBeB. aaa wpes, 
PointiDg. Dij^emaso^. Medbanum for njtOTiBg 
Instnuiients used in building. Scaffolding. 


Eabthwobe. 

Preliminifiy arrangements to be undertaken by tbe En^ne«r. 
Preparation of plan and sections. Practical stability *of eartnvork. 
Of excavation in rook. * , • 

getting out ofrearthwork. Base or fomfation level. Sides or slopes. 
Half breadths. Computation of volume of a piece of earthwork. Simp- 
son’s rule for volumes. Prismoidal formula. Use of tables in such 
computations. Setting out. Angles. Centre line. Side widths; on 
side-long ground. Use of the bevil plumb rule, clinometer, mason’s 
level, and boning staves. 

Execution of earthwork. The tools and implements- used. Siae 
and form of barrows. Distribution of labour. Dobbin Oarts. Earth 
wagons. Boring to ascertain nature of ground. 

Cuttings. Equalisation of cuttings and embankments. Side cut- 
tings. Spoil banks. Stripping the soil. The consecutive operations m 
forming a heavy cutting. The horse run with large barrows. Casing 
up by stages. Slips. Drainage. 

Embanking and puddling. Preferable materials for embankments. 
Embankments formed in one layer. In two or more thick layers. 
Settlement of embankments. Side slopes, facing slopes. Embanking 
in side-long ground. Foimdations of embankments. Punning. Trim- 
ming slopes. 


Oabpbntbt. 


Jointa and Faateninga. 

t/bm^s.— Lapping, fishing, scarfing. Diffemnt forms of scarf. 
Halving. Dovetails. Notching. Cogging. Mortise and tenon joint. 
Chase mortises. Circular joints. Bridle joints. Post and beam joints. 
Strut and beam joints. Tie and brace joints. Suspending pieoes. 
Wedging. Fox-wedging. Eeys. 

Fastening. Pinning .’—Nails, spikes, trenails, screws. Bolts, wash- 
ers, plates. Straps : — Heel straps, branched straps. Cast-iron shoes 
and sockets. Tie-beam plates. Shoe for foot of r^ers. Double cdioe. 
Socket pieoes. Protection of iron fastenings from decay. 

SuiU beam and riba of tintber. Tnmed beams of timber. 

Floors.— Single floats, double floots, framed floors; wall plates, tem- 
plates. Common joists, strutting joists, trimming joists. Floor boartte. 
Ceiling joists. Precautions to be observed in laying floors, with rsipeoe 
to door and window openings and partition walls. 

P«r/tftbru.— ’General remarks. Framed without doorwi^. With 
ordiuary doorwajr in centre. With side door. Ootamoa p^utition. 

OoUer he«m. rooi^ii^g 
Quemt post roof. Pnrlius. Esaers. 
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/Sifa/r«.>«IHmenaons of Btaiis. Btile for proportion of rise to tread. 
Method of laying out stahns. Different forma <f ataira : — Straight* 
dogged4^ged, geometrioal. Parta of wooden ataira :->Striog8, steps. 
General imes for phvnning stairs. 

Doora and leindowa. — Ledg^ doors, leered and hraned doors* 
panelled doors, glazed doors. l)oor frames, fixed sashes. Fanlights. 
Sashes hung on omitres. General arrangements of sliding sashes. 

Foundations. 

Importance of slight and uniform settlement. Tarious modes of 
attaining that object. Action of water on foundations. Yarioua oondi- 
tions dependent on nature of bearing strata. 

Importmioe of ascertaining the character of bearing strata.. Trial 
pits. Borings. 

Dry foundations. Bock. Gravel. Sand. Mixed strata of rooks 
and day. Shale. Clay. Expansion of clay wh6‘n exposed.- Bearing 
'stratum underlying soft ground of considerable depth. Crust of good 
ground overlying soft substratum. 

Mebhanioad construction of foundations. Footings. Flanking. 
Use of sand, concrete and b4ton. 

Land foundations on artificial bottom. Consolidation of soft ground 
by driving piles. Platforms of fascines, timber or concrete, forming 
floating foundations. 

Foundations on good natural bottom under water. Piled fouiida* 
tions. Timber piling. Cast and wrought iron piling. Iron screw 
piles. Hollow cast iron cylinders. Brick wells, as employed in India. 
Sand pump. Solid foundations laid wder water. Pierre perdue. 
Bandom blocks of beton. B4ton laid in caissons lined with tarpaulin. 
Solid masomy built on the natural bottom by divers. Solid masonry 
in cribs. 

Foundations on sites where the water oan be temporarily excluded. 
Solid masonry sunk in caissons on a bottom dredgea.out and levelled 
with b^tou. The same on a piled bottom. Solid masonry built in 
a cofferdam. 

Abchino. 

Names of parts— Different forms of arches. Inverted arches. 

Brvdc arcAes.r-Bough brick arches, axed arches, gaumd arohea 

Areiiea over openinga in wall , — Segmental face atoh, semi*rimular 
jturoih, sha^ht arch. 

Bone Aahlar. Bubble. 

Buildings. 

Selection of site— Det^ pf foundations and j^tSparation of bed. 
Thibkness of walls. Points to be attended to in building walls. 
Buttresses. Arches in walls. r FlooiS of various kinds. wBoe^«!>^Dfffei> 
eidi^i^ odtiTOiSes in irood and iron. J^of emrinff^’^Yenoisk t^^ 
riab used for this purpose* and mode of mpljrmg; i^<?euin|^* olttOi 
iie;^^ iGBe»pMsii«; Doors and trindows. Drainage ekd Ventilatibu* 
dghtning^!titri^^ 
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Temporary expedknti far crotsinff n‘0ef9.-^CaiMWWi^ tmpimy 
bridges, ferry boats, boat and pontoon bridges, rope^bridg^ 

Mtmnfy BrM^e«.<~Details of tiie various parts in bride aad sb>tte) 
vritl^rinciplm of design. 

Wooden Bridges.— ^an<m forms of tmeses and dei^s of parfo 
iron and Steel Bridges. — Difierent forms of girders used, vritb fidl 
details of joints, roadway, &o., and mode of oalomating the strength of 
the various parts.. Methods adopted for erooting bridges. 

Roads. 

Faiivweather roads in districts liable to inundations. Permanent 
roads. Resistance of vehicles on roads variously paved. Ruling gta^ 
ents. Staking out the centre line. Formation. Breadth and cross 
section. •Earihwork? Side slopes. Culverts and drains. Bc^ metat 
ling. Paving with stone blocks. Maintenanoe and repairs. 'H’jll 
roads. Street paving in torihs. 

Bailwats. 

Survey and choice of line. Gradients and curves. Benstanoe of 
railway trains on a level straight line. On curves and steep gradients. 

Formation of roadway. Earthworks. Fomation level. Base. 
Culverts. Regulations about bridges. Lievel-orossings. Fencing. Milck 
posts. Gradient posts. 

Permanent-way of railways. Gauge of railways. Ballast. Timber 
sleepers. Bails. Chairs. Bail joints, fish joints. Cast iron deepers. 
Wrought iron sleepers. Cant of rails. Elevation of outer niu on 
curves. Sidings. Switches and crossings. Turn-tables. 

^Iway stations. De^n and atxangmnen^ Classification. Er- 
mine! stations. Intermediate stations. Selection of site. Details of 
terminal stations. Approaches, roads and yards. Position of prinQipfil 
buUdings. Parallel or side-station system. Transverse or end-B(awn 
system. Goods stations. Goods yard at small stations.* Signals. 

iRBIGATIOir WOBKS. 

Woll-irrigaiion. — Common machinery employed in India for roSdmg 
water fi»m wells. ' 

Canal irrigation. Inundation canals,— Qeneml rules Hat 
tion of best site for he^ works. Head sluices. Slope of be^ 

permanent ce»efo.«^ouro6S of supply, amount of waW reopnzed, - 
slope of bed, discharges of canals, section of channel, alignme&torWal. 
Head works— weirs, r^gulatom ; falls, rt^dds, locks, nar^tum 
aqueducts, inlets, level-oTossingi^ supev-passag^ ' 

J)isirtinaionof«ater,—'B»^9iiM. Moduli > 

Jhali Site of embankmenti Bifle(rmit fia&a&lc* 

meat. Waste weues. Bafgation riuices. 

inmdntion and rater improtme»t.p''-Qatteii$d ixtiud id 

improve the ooorse of stieaxds, end to render timuak aiAigafi^ 
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3^ESTIMATING. 

9 

General piinoiples of eBtimating. Enles of mensuratioii of aorfaoes 
and solids. » 

The student 'will be exeroised in taking out (Quantities aaSd franting 
an estimate ^m working drawings of the following examples :-*• 

A masonry oulvert. A portion of roa<l in cutting and .embankment. 
A house. A \7ooden bridge. An iron bridge. . A masonry bridge. 


A— APPLIED MECHANICS. 

Definitions. 

Plasticity and rigidity. Stress, its nature and inten* 
sity. Tensile, compressive, and shearing stressest- Positive and nega- 
tive senses of a stress. Stresses of uniform and variable intensities. 
Ultimate strength. Factor of safety. ' 

Tension. 

Simple tension.— ’Work done in stretching a rod. Thin pipes under 
internal fluid pressure. Strength of prismatic solids under tensile 
stress when the resultant of applied forces does not coincide with the 
axis of the solid. Safe tensile co-efficients of various materials. 

COMFBESSION. 

Classification of bars or pillars under compression : — Very short 
pillars, short pillars, long pillars, very long pillars. Methods of failure 
of those classes of pillars. Eondolet’s, Hodgkiuson's and Gordon’s 
formulae. Euler’s formula. Fairbairn’s formula for collapsing of 
tubes under fluid pressure. General remarks on the applicability of 
the ttbove formulae. Saife compressive co-efficients of materials usually 
subjected to a impressive stress : impact, pile driving. 

Tkansversb Strain. 

Proof that the stress at each point varies as its distance from the 
neutral axis. . , . 

’Determination of the position of the neutral axis. 

Determination of the moment of resistance. 

Calculation of moments of inertia of ordinary sections used in 
engineering construction. 

Flanged girders r— Approj^mate and accurate methods. 

Proportion of I l^ams for equal strength. 

Beams of unifonu strength. 

Benaing momenta and ahbaring /orccs.— (Treated graphically and 

Under single load at heo end. 

‘ Can^Ter under umformly distributed load. 
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Cantilever onder uniformly diatiiboted load, and one or moro' 
detaohed loads. 

Beams supported at the ends and loaded Vdth dclaohbd lOitAa 
point. 

Beama supported at the ends and loaded unilomily. 

Beams supported at the ends and loaded uniformly, and also 
one or more ^taohed loads. 

Beams supported at the ends and loaded vrith a iidgle detaohed 
moving load. - . 

Beams supported at the ends, supporting an* uniformly distributed 
moving load of length less than the span. 

Beams supported at the ends, supporting an uniformly distributed 
moving load of length greater than the span. 

Beams supported at the ends and loaded at intermediate points.— 
Conversion of detached loads into equivalent uniformly distrihuted 
load. 


Status of Stbucturss. 

Framework loaded at the joints. 

Triangular frames.— Dingt&m. of forces for a single triangular frame. 
Triangular trusses. Cranes and derricks. Sheer>leg8 and tripods. 
Effect of the tension of the chain in cranes. 

Incomplete frames. — Preliminary ideas. Simple trapezoidal or 
Queen post truss. General case of a funicular polygon under a vertical 
load. Suspension chains. 

Compound frames. — Compound triangular frames for bridge trasses. 
Roof trasses in timber. Queen truss for large iron roofs. Diagram of 
forces in general. 

Framework girders . — Warren girders under various loads, N 
trusses. Bowstring girders. 

Girders with redundant bars. — Lattice girders, flanged beams. 
Deflection of Beams. 

Deflection due to the maximum bending moment. jGleneFal dSioa* 
tion of deflection curve. Elementary oases of deflection and slope. 
Beams propped in the middle. Stiffness of beams. Stiffest beam tnat 
can be out from a circular log. 


Shearing. 

Distinotion between tannntial stress and normal stress. JiiquAUty 
of tangential stress on planes at right angles. Tangential stress 
equivalent to a pair of equal and opposite normal stresses, lilfeb of 
a beam of 1 seotion. Method of oomputing the intensity of the «h<Mi»g 
stress at any pmnt in a bent solid. 


BBSi8TiWo| or Fais^u.Tio Soions to SmeiA 

Bxplaita^ion of thb phsihomena of simple tondbm' 

A oi»u^ seotion, solid or holtow^ mos^ ‘ 

inatui tiolid for 
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Twwtiog moment. The limiting intensity of flie resutuiae to 
tonion is that of the shearing stress. ^ , > 

InrMtigation of the resistanoe of a oirenlar prism to torsion rmmd its 
meaaflW f ^ * 

The strong^ of ades Subject to simple torsion. Values o|» the 
limitinfr intensity of working resistance to simple torsion for different 
materi^ 

Diameter«of a shaft to transmit a given power. 

‘ BtocKWOBK Stbcotubes. 

Stability at a plane joint. Stability of a series of blocks. Oeni^s 
of pressure or resistance, line, polygon and curve of pressures, l^e 
of resistance, or polygon of centres of pressures. Moment of stability. 

Betamng waits. — ^Theory of earth pressure. Angle of repose of 
different soils. Walls supporting a bank of earth with horizontal 
surface. Surcharged walls. Graphic methods of solution. '■Determin- 
ation of the centre of pressure on any joint of a wall supporting a lo^ 
of earth at its back. Maximum intensity of stress at any joint in 
a retaining wall. Minimum intensity of pressure. Tensile sti^ at 
a joint. Effect of cohesion of mortar. Connection between maximum 
intensity of pressure on foundation course and power of resistanoe of 
earth foundation. Methods of equalising intensity of stress on found- 
ation courses. 

Masonry arches. — Definitions. Curve of pressures and line of 
resistanoe. Conditions of stability. Treatment of the weight of loads 
of different densities. Graphic process of determining the stability and 
resistanoe of any proposed aron by drawing the line of resistance.^ 
Depth of key-stone. 

Stability and resistance of abutments and piers.— Qr&phio process of 
determining the position of resultant pressure on any jomt of an 
abutment. Design of piers. 

StabUity of foundations of structures in masonry and brickwork. 


6.— HTDEAULIOS. 

1. Gbkbbai. Fbinciflbs. 

Velocity and volume of flow. Principle of continuity. Flow, in 
a stream. Steady aud varying motion of streams. liluid acting on 
piston. Theorem of Bemouilli. Hydraulic head. 

2. Thb Fnow of Liquids thbotoh OnmcBS. 

Application of the theorem of Bemduilli. Vedoday of fipw^dge to 
given head. Co-efiScient of ♦elooity. • Cd-efflcieht of contradab®.’’ .Co- 
■ efficient of discharge. . Co-effident of resistance. Ommectib^ between 
ncMipicientB of velocity aud ^msistanoe. Discharge from laige recton- 
/gpitir:; orifices. Borda's moutii^pieoe. Co-efficient cdntractifuq tot 
^jtsouth-piepe obtained ‘ theoretically. Incomplete contrac^n 
Ojjdinidrieid ^d conical month -pieces, ^ow over notches. Triangula 



sTzxiittns oj> tfignttronos. 

Ydodi^y oi appr(^. AppUotdion <4 U> 

of £ow in a(irea>nis. IVanois’ formula. of mOMnirfSIi (nmn^ 

titles of water for irrigOtion purposes. It aKati and Spoiilw ‘tOimvdea. 
Other forms of apparatus answering the same p^Ciposo^ XJiMhargo 
under TarTitig hesa. Jet pump. Separatihg wdrs. 

3 . Thu Flow or Ltouins iw Firsa 

Laws of potion between liquids an^ surfhoes. Froude’s and. 
TJnwjn’s ezperimeftts. lioss of head due to friction in pipes. SLydrau** 
lie mean depth. Yoriatioa of oo*effioient with velocity and diameter. 
Dorqy’s formula. Hydraulic gradient. Ordinary computations of sise 
of pipes and volume of discharge, dioss of head due to ]^ndi^, elbows, 
enlargements, &o. 

4.* Movbments op Water in Oanals and Bivebs. 

Mew velocity corresponding to given gradient. Variation of the 
oo-e£Qoient. Velocity at different parts of the section of the stream. 
Mean velocity in terms of surface and bottom velocity. Batio of mean 
to maximum velocity. Forma of section of channel, circular, trapexoi< 
dal, egg>proffle. Most economical section of channel with given side* 
slopes. Form of section for a constant velocity with varying discharge. 


S. Impulse and Beaction of Water, 

Pressure of a jet on a plane surface fixed or moving. Energy 
communicated to the moving surface and effidenoy of jet. Velocity of 
surface for maximum efficient. Besultant pressiure on curved snmoe, 
direct impulse and reaction. Oonditiou to avoid loss by shook when jet 
is received. Oonditioa for least loss of kinetic energy when jet is 
discharged. 


6. HvDBAnuo Machines. 

Transmission of ener^ by hydraulio pressure. Power of hydraulic 
motors. Oauses of loss of emcienoy in water pressure engines, pumps, 
aooumulators, and wato^wheels. 

Piindple of momentum as applied to rotating machines; tmnipg 
couple equal to the change of moment of momentum. 

Speed for maximum effidenOT and losses in reaction wheels. 

Most effioient speed of tdrhmes. A^les of moving and guiding 
vapes. Forms of vajnes. Losses of effldenoy. Begulation of power 
of turlmes. Estimation and gmphioal ^representanon of the dhniaii- 
tiott of total and pre68are*head in flow thrwmh a tnxMns. 

fTsntrifu^ pumns with radial vane^ %eed lor ^vcn lift with 
g^ven dl^sation khtsitic *4 whbrh Ecst ftann 

and dhpaasliofta of qmcfd chamhesr# WhiHptw{^<di«Bi^ jE^MAfAU 
purw^ith bacinraidaiiirveditaneo. Losses. ydEQ]nadisehaM|i»4'V<^ 

ElNencif^ <4 propeuers. prc^tefleis. PaddlcKwheeL SwfWr 
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6.--ME0HANI0AL ENGINEEEING. 

DBscRirriaN and Construction op the Elementary Piroks 
OP MacI^hines. 

Shafting. Couplings. Clutches. Friction clutches. Plunituer 
blocks or pedestals. Fixings^ wall boxes^ brackets, hangers. Footsteps. 
Bolts and 

Tooth gearing. Spur wheels. Racks. Bovil wheels. Worm 
gearing. Modes of il^^ing wheels upon shafts. 

Driving belts. Drums and pulleys. Fixing drum8ha.nd pulleys 
upon shafts. Rope transmission. Telodynamio transmission. 

Cranks. Eccentrics. Cams. Connecting rods. 

Valves. Pistons. Stuffing boxes. 

Steam Engine. 

Fuel and comhmtion. — Chemical composition and physical ‘properties 
of the different kinds of fuel. Calorific yalue of some elements and 
their compounds. Determination of the calorific value of the different 
kinds of fuel. Process of combustion. Formation of smoke and 
flame. Losses by incomplete combustion. Air necessary for oombus- 
tion. Temperature of combustion. Density of burnt gas. Maintenance 
of draught, by convection ; by artificial means. Transmission of heat 
from furnace gases. Waste of heat. Methods of stoking. Meohanioal 
stokers. 

The Boiler. — Types of boilers. Proportions to provide sufficient 
grate and heating surfaces. Proportions and methods of construction 
to provide sufficient strength. Construction to facilitate cleaniog and 
examination. Boiler fittings. 

The Steam Engine in general. — Types of engines. Horse-power. 
Relations between dimensions of cylinder, speed of piston or revolu- 
tion^ and power of engine. The design of the principal details of an 
engine. Piston, piston rod, connecting rod, crank shaft. The slide 
vsIyp and eccentric. Link motions. Expansion valves. Zeuner’s 
valve diagraiES. The Indicator and Indicator diagrams. The con- 
denser and air pump. 

The Locomotim Engine.-^Tve^ resistance. Tractive power. Adhe- 
sion. Express and ooupled engines. General description of ordinary 
engines. Gbods engines. Limit of load on wheels. Fatigue of rails. 
Description of engines for exceptional oiroumstanoes. Engines for steep 
inslines. Engines for exceptionally heavy trains on moderate inclines. 
Engines for narrow gauge lines. Double traction. Fairlie engines. 

General arrangements of engine and boiler. Reversing. Expand 
sive working. Webb’s compound engine. Brakes. Framing. Axle 
boRes. Springs. Axles. Wlieels. Effect of curves on wear of tires, 
j^visibns for reducing the efl&ofc of sharp curves. The tender. Rams- 
bottom's scoop. 

TUBRltODVli^AlffcB. 

4 . 

|(Mlii|Qzeiia«at of tempenture and qusutiiies of heat. ItelatioaB 
betveea ptaMaxe, temperature, and Tolume of fteaatt. Total heat el 
foimaijOD of Bteeriu. 



9V1.LABII8 or V W ; 

External work done during evaporation^ B^tion beturoen keat 
and work; Joule’s equivalent. Internal v^prk ol evaporation. 

Operation of a uon*expansive working engine. Esptta4itaro of 
heat and steam. E£5oienoj. Condensation water., 

jCaloulation and graphical representation of energy exerted t>y 
an expanding fluid. Relation between pressure and volume Of expand* 
ing steam. Indicator diagram. Mean pressure. 

Transmission of heat to and from metal of oylindw when steam 
is used expansively, an^ consequent limitation of economical ratio of 
expansion. Expenditure of heat and stpam dh expansive working 
engine. Effidency. Advantage of steam jacket and superheating. 
Operation of compound engine. Indicator diagrams. Advantages of 
oompouqd engine. 

Efficiency of thermally perfect air engine. Keversibility. Carnot’s 
principle. Maximum efficiency of any heat engine. 


T^-STmVKYINft 


Lectxjrb Boom Course. 

(1) Construction of scales — Simple, diagonal, and vernier. 

(2) Useful problems in surveying.— To avoid obstacles iu the 

chain line — 

1st— 'When the obstacles can be seen over and 
chained round, but not across. 

^At^When it can neither be seen over nor chained 
across, but can be chained round. 

3rd — "When it can be seen over, but neither chained 
over nor round. 

(3) To And the intersection of two lines meeting in a lake 

or river, and the distance to the point of meeting. 

(4) To And your place in a survey by observation hroJD) that 

position to certain Axed points on the survey — 

Ist — With prismatio compass. 

Snd — With pocket sextant. 

(6) Investigation of various methods of tracing curves— 

(а) Without angular instruments — ■ 

By chords and ofibets. 

By offsets from a common tangent. 

By stfcoessive bisection of axes. 

(б) With theodedite— 

By angles at ihd oiroumfetenoe vhmi the; point 
of intersection of the tangents to the epm ie 
aooessible. » 

When the point of interseotiem w ingiiweiidlhte. 
By two timpdotitee at tMiag (nohre* 

(e) SeErpentiheemrvM. 
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(6) Plotting chain Surrey. 

(7) Plotting surrey mth ohoin and prismatio oompass. 

(81 Plotting theodolite trarerse by Gale’s method. 

(9) Plotting level sections. 

(10) Computotion for the reduction of the base tine. 

(11) Beduotion to the centre of angles taken from satellite 

stations. 

(12) Gdoulatiou of the sides of the triangles in a trigono> 

metrical survey. i 

(13) Calculation of the relative vertical heights of the stations 

as determined by theodolite. 

(14) Equalising areas — 

(a) Of irregular polygons. 

(J) Of irregular ofisets. 

(16) Colouring of maps and surveys with the necessary print- 
ing of title and drawing of scales. 

(16) Colouring of level-sections. 

(17) Enlargement or reduction of plans by — 

(«) Pantograph. 

(b) Squares. 

(18) Methods of entering the topographical details, horizontal 

and vertical styles. 

(19) Conventional signs used in surveys and plans. 

Practicai, Astronomy. 

(1) Astronomical definitions. 

(2) Determination of the true meridian — 

By equal altitudes of a star. 

By maximum elongation of a circumpolar star. 

(3) Determination of latitude — 

By meridian altitude of the sun with sextant and 
i. artificud horizon. 

By circummetidian altitudes of a star with theodolite. 
By observatioDs on Polaris. 

(4) Approximate methods of determining the meridian and 

latitude without the use of angular instruments. 

(5) Construction of horizontal sun-dials and method of gradu- 

ating dial-plate. 

(6) Simple methods of determining the longitude in which 

the use of the nautical almanac is not required. 

Field Work. 

Flrjst-f/ear Class. 

A (tmaU surrey with ohain on^. 

A extm^ survey (Sotanio Gardens) with ohaio and 

prluha^o compass* 



sTLMBtm 0 j» mastiivmojf. 80^ 

A liae of level aboat two milea looiir> ibo loiitte to Iba toxi^ullv 

cheeked. 

Ground traoi&g. 


Second-pear Clast, 

A line .of levels about one mile long, the same b^g oarefu% 
checked. 

A survey, about four^ sqi^re miles in area^ by triangulation Md 
traverse (Gale’s), i;he details being filled in by plane-table. 

Contouring. Laying out curves. Setting out half vidths oninde- 
long ground. Erection of profiles for embankments. Adjfustnients of 
instruments. Observations for determining the meridian and 

Third-year Class, 

Select a line of railway about five miles long; make a traverse along 
the same, filling in detailed plan by plane-table. Level over this line, 
and make the needful cross sections. 


8. -DB AWING. 

Construction of scales. Geometrical oonstruotion. Curves of arches, 
&o. Descriptive Geometiy. _ Ortho^Ijhio Projection : Of Planes: Of 
Solids, under given conditions. Sections of solids. Intersection of 
solids. Development of solids. Shadows. Isometiical Projection. 
Perspective. Machinery. Topographical drawing. 

Work to be execotbp bt Studeets. 

1. Printing. 2. Scales. 3. Geometrical Eigures. 4, Anhes. 
6. Problems in Descriptive Geometry. 6. Frojeotions andinteisedtious 
of solids. 7. Intersections of Poofs. 8. Elevations, sections and plp.«Ti» 
of buildings and bridges from copies. 9. Ditto from rough sketches and 
dimensions. 10. Projections of shadows (simple oases). 11. Free-hand 
sketches — (a) from copies, (i) from models. 12. A drawing froStn 
measiirement. 13. Machinery. 14. A simple isometric drawing. Id. 
A simple perspective drawing. 16. Maps, SeoUons, do. 


This will oonsist of the surveys an^ levels for a line of or 
railway, about 6 miles long, vnth cross seotiotm of streitoW oiossedi 
aooompanied by designs for such iron and masonry etruoiures that mAy 
be required for the streams or roads that are crossed. ^1^ to' be 
supplemented b^ a beeii^ of oaloolationa froiit htoeAlMar 

dimensions have been afrited at. ' u " ■ 
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The drawings that will accompany this project arc— ■ 

(1) General plan of country showing adopted line. 

(2^ Longitudinal section of line. 

(3) Design i’or a masonry bridge. 

(4) Design for a plate girder bridge. 

(5) Design for an open work bridge, such as a Warren, Lattice, 

r or Bowstring girder. 

(6) Such other designs as may be required to complete the 

projeott . 

The designs will be got up in sufficient detail to enable the bridges, 
&c., to be ordered without further information. 


lO.-MATHEMATICS. 

Algebra. 

Addition, subtraction, multiplication ^and division of algebraical 
expressions (including fractions), highest common factor, lowest common 
multiple, involution, evolution, theory of indices, surds, simple and 
quadratic equations involving one or more unknown quantities. Theory 
of quadratic equations and quadratic expressions. Katio, proportion, 
variation. Arithmetical, geometrical, and harraonioal professions. 
Mathematical induction, permutations and combinations. Binomial 
theorem, exponential theorem. 

Trigonometry. 

Direction of measurement of straight lines or angles denoted by 
algebraical sign. Measurement of angles by degrees and circular 
measure. Definition of the trigonometrical ratios and inverse trigono- 
metrical functions. Investigation of formulse, including all angles which 
have the same sine, cosine or tai^eut. Formulse expressing the sine, 
cosine or tangent of the sum or dinerence of two angles in terms of the 
trigonometricifL ratios of the single angles, with formulse derived from 
these. Limiting values of simple trigonometrical functions of an 
evanescent angle. Sum of a series of sines or cosines of angles in 
arithmetical progression. Solution of triangles. Properties of triangles. 
Determination of unknown heights and distances. 

Application of Logarithms. 

Daoh candidate will be supplied with a book of ma^ematical 
tables, and required to extract all necessary information from the tables. 
Propexties and use of logarithms. Numerical solution of triangles. 
Easy f estioDS in alf hra, trigonometry, mensuration, statics, dynamics, 
mr hydrostatics, invdving logarithmic calculation. 

Mensuration. 

Tho areas of plane figures, and the application of Simpson^S rules. 
Areas .of surfaces. Volumes of k>lids, including the applidatioh of the 
piismoidal formula 



smjLovB Gf 

Plakb CteouB’mr (isoLVGim vm GhMiCKTitx GW Covtvx }. , 

Jimpla problems in the geometi7 ot t)ie eixeight aijtd 

itole, treats according to modem methods. 3^he mmo ih^oaiirpi^ 
properties of the parabola ellipse and hyperbola section of ft oona 
Te»>]book, Wilson’s Elementary G-eometry and Conic Sections. 

Statics. 

The composition dnd resolution forces, opting in one |dane on 
a pi^iole or rigi(>body. Moments. Bending moments. Conditions of 
equiiibriam of a particle or rigid body acted on by forces in one plane. 
Force diagram of a system of forces in equilibrium. Meaning of yirtusd 
work an*Q work done by a foroe. Applications of the above to the 
solution of problem (th'e candidate to be allowed the option of adopting 
the graphic method of solution). Equilibrium of constrained bodies and 
the simple maohines. * Determination of centroids. Friction. 

Dynamics. 

Kinematics . — ^Velocity and acceleration, uniform and Tariabls. 
Angular velocity. N umerioal value of velocity or acceleration dependent 
on units of time and space. Belative velocities and accelerations. 
Composition and resolution of velocities and accelerations. Formulas 
connecting time and space described, velocity and acceleration. 

.Newton’s laws of motion. Units of mass, force and work. 
Relation between force, mass moved, and acceleration produced. 
Attwood’s machine. Motion of projectiles in vacuo. Direct impact of 
bodies. Go>effioieut of restitutiou. Constrained motion of bodies sliding 
down smooth curves. Formula (without proof) for the time of a small 
oscillation of a simple pendulum. Uniform motion in a circle. Conical' 
pendulum. The principles of work and energy. Conservation of 
energy. 

Hydrostatics. 

Definition of a fluid, a liquid, a gu. Density and s^cifio granty 
of a substance and of a mixture of liquids or gases. Pressure at a point. 
Equality o^ressure in all directions in a fluid. Transmission of fluid 
pressure, l^e hydrostatic press. Determination of pressure at any 
point in a homogeneous liqum. Whole pressure on a sur&oe immeroea 
m liquid. Besmtent, horizontal and vertical pressure on an immersed 
surface. Centres of pressure of parallelograms, tnangles, oitoles, hr 
ellipBes immersed in any manner in liquid. Conditions of equilibrium 
of floating bo^es. ^ Doyle’s and Gay Lnssac’s laws for gases. The 
barometer, thermometer, siphon, common pump, ait pump, and diving* 
bell. The atmc»phere,'preBsiire at an^ height in it. Determinatioarof 
heights by tiie barometer. Hydrostatic balance. Hydrmnsisxin ^ 

DirrsnaitTiAL OAthjtVB. 

Definit|oh d a difiereniiail oo*efficient» [Djiffewmtiftl . 

ft snmi pindnot, mnf quotient. Dineznniial oo*effieienia of 
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itmotious. SucoeSBive difiBreatiation. Leibnitz’s theorem. Taylor’s 
theorem. 'Maclaurin’s theorem. Expansions of functions. Mazuna 
and minima Wnes of funotioiiB of one variable. Differential eqtiaU^ 
of the tangent and normal to a curve. 

Intboual Oaicumjs. 

Integration, a limiting form of summation. Integration^ of simple 
functions by parts and by substitution. Integration of rational frao> 
tions. Intenation between definite limits of'^forms which are gene< 
rally integrcmle. " ' „ 


CHEMISTRY. 

1. — Pure Cheniiitry . — Physical properties of the metals used in the 
arts. Alloys. Behaviour of metals on being heated in oortact with 
air. Investigation into the causes of alteration. Oxygen. Nitrogen. 
Composition of air. Hydrogen. Dotonating mixture. Physical p^ 
perties of non-metals. Allotropio modifications. Bapid, slow, and in- 
complete combustion. Oxides of carbon, sulphtir, phosphorus, arsenic, 
silicon, boron. Metallio oxides. Combination of metals with sulphur. 
Sulphides of hydrogen and carbon. Preparation and properties of the 
halogens. Their compounds with hydrogen. Halogen salts. Conver- 
sion of oxides, sulphides, and chlorides into each other; roasting. 
Electrolysis of binary compounds. Displacement of one metal by 
another in binary compounds. Quantitative analysis of cuprous and 
cupric oxides. Synthesis and analysis of water. Analysis of the 
oxides of lead. Laws of definite proportions, of multiple proportions, 
and of relative atomic masses. Laws of combination by volume. 
Avogadro’s law. Chemical notation. Quantivaleuoe. Anhydrides; 
hydroxides; acids and bases. The more important oxy-acids. For- 
mation of salts by the interaction of acids and bases. Salts, normal, 
acids, basic ; anhydro-salts. Water of crystallisation and constitution. 
Formation of salts by the action of acids on oxides and metals. 
Double deconfposition. Principles of alkalimetry and acidimetry. Ee- 
duction of cxy salts in solution by metals and by the electric current. 
Ozone. Hydrogendioxide. Oxides of nitrogen and chlorine ; 
corresponding acids. Oxidising action of nitric, ohromio, and permanga- 
nic acids; of chlorine, bromine, and hypochlorites. Hydrides of cariSon 
(methane and ethylene), nitrogen, phosphorus, arsenic, antimony. Cya- 
nfigen; hydrocyanic acid. General methods of preparing oxides, 
hydroxides, chlorides, bromides, iodides, sulphates, nitrates, pbosphates, 
carbonates. Solubility of salts ; nature of solutions ; matuai action of 
salts in solution ; natural waters. The most important sources of the 
metals used in the arts. Determination pf moleonlar formulas and 
atomic weights ; vapour density ; isomoi^ism ; speciSo heat ; dSpressioB 
of freezing point and vapour pressure. The periodic law. 

JT.^Chemical JEnergeitS : A-^Therfao^ihemitif'p-— Object. Me- 
thods of investigation. Colorimeters lor solutions ^ combustion. 
Thfrmoohemical notation (Ostwald’s). Tbeimal units. Tbe^frmda* 
men^ lavra of thermodynamics. Cycles. Eelntion between ehsmioed 
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rofeoiibi^ and entropy. Allo^py. tte»' pnnoip^ flWn 

bustion andfomation ; eeleulaiaon of heatof fonnaSon. 
bdiaFieur of the more important mono*, dip, andiriphaaibadiaai 
Bodation ; ^ypioal examples ; connection with tempelatQrb and i^Niltire. 
Thermal ehanges attending solution and hvdzotionk Ebcotiien^ and 
endothermal reactions. Application of the prindples of iCh^mo* 
ohemistiy to the solution of teohnioal problems. 

'Aotinometers ; Bunsen and Rosooe^s exneri* 
ments. The laws of phdtopohemioal action. Fhpto«chemioal induction. 
Contact effects. Assmiilation of carbon by plants; storage of solar 
ener^. Action of light on salts of silver, iron, obxomium, uranium. 
Theory of photo-ohemioal action. 

C.—fifedro-c/ieow's^ry.— Faraday’s laws. Eleotro-ohemioal equiva- 
lents. Calculation of E.M.F. of galvanic elements. Differences of 
potential due to contact of metals and electrolytes. Eleotrolytio 
conduction; polarisation. 

IIL— Chemical Technology.— CMaano. Bromine. Iodine. Hydro- 
chloric, sulphuric, nitric acids. Phosphorus. Coal gas. Caustio potash 
and caustic soda. Nitre. Fearl-asb. Potassium bichromate. Sodium. 
Common salt. Sodium carbonate : LeBlano, ammonia process. Boinx. 
Soluble glass. Quicklime. Portland cement. Bleaching powder. 
Plaster of. Fans. Magnesium. Class and porcelain. Alum. Blano 
fixe ; dno white ; white and red lead. Silver nitrate. 

IV. — Practical Ejcerdses . — Qualitative analysis of solutions contain- 
ing K, Na, Mg, Ca, Sr, Ba, Zn, Ni, Co, Fe, Al, Cr, Cd, Ou, Hg, Pb, 
Bi, Sn, Sb, As, Au, Ag. Analysis of chlorides, sulphates, nitrates, 
nitrites, carbonates, phosphates and silicates. Quantitative analysis, 
brass, bronze, and bar silver. Determination of sulphur and phosphorus 
in iron ores. Determination of iron in iron ores and in samples of 
iron by volumetrio analysis. Assaying of iron in the diy way. 
Determination of gold by Skej’s process. Testing of drinking water 
for ammonia, lead and sodium chloride, oolorimetrio tests. Analysis of 
limestones. 


PHYSICS. 

I.-HBAT. 


Expansion; Bamsden, weight-thermometer; Pierre; Begoautt’s 
experiments on the absolnte expansion of merenry and &e expansiqn of 
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on melting end beiling^point. Methods ot liquefying gases. Haxi* 
mma pressure of vapours Begnault; pressure of saturated 

steatn h^low and above JOO'^ 0. Vapour densities; Hoffmanns, V* 
Meyer^s methods. • Hygrotnetry ; Regnault’s hygrometer ; psyohro- 
meter. Conduction ; variable and permanent stages. Simple eaeiis <tf 
steady flow across a plate and along a bar; Wiedemann and Frans’ 
experiments. Convection. Joule’s determination of the meehknioal 
equivalent of lieat. 

• 

II. — Statical Electricity. 

Electrification by friction. Beta’ and Ayrton’s electroscope. Ice* 
pail experiment. Induction, iiamsden’s machine. Electrophorus. 
Voss’ and Wimshurst’s influence machines. Electric work ana energy. 
Indicator diagram of electric work. Exploration of eleotrio fimd. 
Potential at any point of tlie field. Lines and tubes of force. Equi- 
potential surfaces ; lines of induction. Method* of drawing lines of 
force and equipotential surface. Measurement of electricity; torsion 
balance ; attracted disc electrometer ; quadrant electrometer Dimen- 
sions. Electrostatic units. Capacity. Condensers; electrification of 
two concentric spheres ; Leyden jar, Lodge’s hydraulic model. Specific 
inductive capacity. Absolute measurement of capacity; statical com- 
parison of capacities; measurement of specific inductive capacity; 
standard air condenser. 

III. — Current Electricity. 

Chemical and thermal methods of producing currents; Danielli 
Grove, Bunsen, Leolanche, Meidinger, Smee; thermopile; theimo- 
eleotrio battery. Pyro-electricity. Classification of bodies as regards 
transference of electricity. Electrolytic conduction. Electrolysis of 
fused compounds and of saline solutions. Faraday’s laws^ The vol- 
tameter. Metallic conduction. Ohm’s law. Kirchhoff’s laws* Units 
of resistance, PoggendorfE’s rheoohord. Resistance coils. Wheat- 
stone’s bridge. Resistance of battery. Resistance of galvanometer ; 
Thomson. hXeotromotive force. Standard cells — Raoult, Lodge, 
I^atimer Clark. Determination of electromotive force; statical method ; 
Fechner’s and Ohm’s methods ; PoggendorS’s compensation method. 
Relation of electricity to heat ; Joule’s law ; Lenz’ experiments. Gaseous 
conduction. Disruptive discharge. Currents regarded as moving 
charges; Rowland’s experiments. Flow of electricity and flow of 
eleotrio energy ; outlines of Poynting’s theory. Phenomena attendant 
<m the starting, stopping, and varying of a current. Oscillating 
disoharges. 


IV^— Magnetism. 

Fundamental experiments. Magnetic field. The earth a magnet; 
me^etlo elements; declination th^dolite; dlp-oirole;« bifilar tnffg* 
pii^mn^ter. Methods of ma^etization. Elation of magnetism to 
efeelrioity. Oersted’s experiment. Tangent and sine^^gslnaximneier j 
^^m$on’s ifefleeting 'galVanometer; Wtedmnann’s tw^oqil galvano^ 
meter. IS^eotrodynamio experiments ; the solendd. iSdenhidarinag^ 
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aodiiKHiri^o^^^^UB* Elee^iiiiBgjiets} types. Pems«diiH^y»ula|iril^^ 
of toeasufiug it; itis reiatiotx to temperMturi 
ttritioal ieix^peratiir^, idb relatioa to other pbysioali paropwfi^ 
hysteresis. Magaetio flax, magneto- motive foree^ reioetaitoe. 

<fl tnnotioii. loauetion of ourrents; Lens’ law.i Direetioit of noidh^ 
ounents epeoified by refeienoe to lines of magnetio force. Move^tbet 
of lines of force with change of magnetization. Self-induction. Bii^lh'< 
korS’s coil. Electromagnetic units. Theories of magnetism. 

V. — Badiant Eme«ot. 

Laws of a vibrating particle. Harmonic vibrations. TraiEVerse 
and longitudinal waves. Interference of waves travelling in the sdmc 
and in opposite directions Stationary waves. Composition of tlndn- 
lations; elliptieal, circular, and rectilinear vibrations. Huy^en’f 
principle. Befleotion, and refraction of thermal, luminous, and eleotru 
waves. Telocity of propagation ; Foucault’s and Fizeau’s experimrata 
Plane, spherical, and paraSaljo mirrors. Single and double refractien. 
Prisms and lenses. Minimum deviation. Determination of refractive 
indices of solids and liquids. Melloui’s experiments on radiant heat. 
Hertz’ experiments on electric radiations. Outlines of Maxwell’i 
theory of light. Dispersion. Spectroscope and spectra. Conditiom 
of achromatism. Absorption of eetherial waves: diathermancy and 
athermanoy ; coloured bodies. 

VI. ~Applied Phvsics. 

1 Heat. — Pyrometers ; "Wilson, SiemenSj LeChatelier. The double 
acting steam engine. Le-makinar machines. Otto’s eas-eneine 
Petroleum engines. 

a. Light.— The sextant. Photometry j Ayrton’s dispersion photo- 
meter. Telescopes. Miorosoopes. The pamera obsoura; principles o! 
photography. 

3. Ekctncitg and magnetism. — ^Eleotro-metaHui^y, Telegraphy and 
Telephony. Batteries in common use. Signals. Single ne^O instru- 
ment ; sounder ; Siemens’ ink-writer ; Siemens’ A. D. C ^ relative 
merits. Siemens’ relay. Line ouirent, local current, doubler ouktent 
working, translation. Duplex telegraphy;^ difierentiid and Inidge 

S nnoipe. Overground lines ; supports, weir preservation ; insulatefs. 

’aults : in instruments ; on Hne ; total, partiel, intermittont. Testing; 
Wheatstone’s bridge; localising faults; loop test. Xi^fhtiflng 
duetors. Terminals^ single knd multiple points; ecoth eimneetitnti 
its importimee ; the oonduotor proper: material, form; jeittiil;> 
and brackets; ridge oironita; incidental oonneeti<m8, gas andimN^ 
pipes ; specie protected ; 'protoetion of dw^ing-^honsee, 
ohimneys ; periodical inspection end testing { olatff and inodktti 
ries. The tolephope and nsdorophono. Eleotiie beOa endl tadMUers. 
DyafonoKleetxio maehittery. m Thompsen’e ^teSnitilOti of 
Tharide^timiiledyn«inoandm<flmr;e(mtieetienhetwe^ 
timtDotive iokott and ifleehniMn vwak. CWitiiwii bt-afey 

Types ol armMvtos; armatmra edIiAlQDtf 
magnet . S^TpieDes. - |hkud magsefet^ 
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bniBlies, brush-holders. Gurves of potentials and induction. Reaction 
of armature and field. Lead of brushes ; angle of lead^ Methods of 
exciting field magnets. Classification of dynamol Examples. Dynamos 
of class I ; closed coil armatures : ^amme for large currents, Victoria 
dynamo ; open-coil armature : Bru^. Dynamos of class II : alternate 
current dynamo. Dynamos of class III. Oharaoteristics. 

Transmission of electric energy. Accumulators. Traneformers. Air- 
lines ; insulators, testing ; modes of attaching the wire ; material for 
wires ; joints; lightning protectors. Underground conduits ; the throe- 
wire system, lead covered cables. Comparison wjth other methods 
of transmitting energy. 

Motors. Appliances: electric pumping plant, electric tramways, 
telpher lines, electric mining machinery. 

Electric lighting. The Brush lamp. Incandescent lamps. Electric 
welding. Electric measurements and measuring apparatus. The volt 
and Ampere. Ayrton^a sulphuric acid voltameter. Calibration of 
galvanometers. Methods of shielding galvanometers. I^roportional 
galvanometers. Ampere-meters and valt-meters. Amp&re-balances. 
The ballistic galvanometers. Permanent magnet meters: A3rrton’8. 
Spring meters : Siemen’s electro-dynamometer, Ayrton^s magnifying 
spring ammeter. Gravity control-meters. Electro-magnetic control- 
meters. Relative merits ; testing for accuracy ; calibration by the - 
calorimetric and the voltameter methods. Oardew’s voltameter. The 
Ohm ; resistance coils ; the shunt-box. Commercial Ohmmetors. The 
Farad and micro-farad. The Watt. 


METALLUEQY. 

Physical properties of metals \ testing machines ; influence of impuri- 
ties on the properties of iron and copper. 

Alloys. — Effeci of temperature changes on metals and alloys, with 
special reference to steel; annealing, hardening, tempering. 

Classification ; manufacture of coke ; Wilson's gas producer ; 
water gas ; absolute, specific, and pyrometrio beating power; assay of 
coal ; Wright's calorimeter. 

Materials. — Ores; fiuxes; slags; oxidising and reducing agents; 
calculation of furnace charges. 

Furnaces . — Hearths for roasting and refining and liquation; shaft 
furnaces ; iron blast furnace, Rachette, Pilz, cupola, reverberatory fur- 
naiceB, puddling-furnace, furnaces used iu the smelting for oopper and tin, 
cupellation, closed-vessel furnaces, Deville’s blast furnace, furnaces us^ 
in the reduction of blende and cinnabar and in the manu£aotiu*e of 
cement steel, the converter. Means of supplying air chimneys, blowing 
engines, Oo\^er *8 and Whitwell's stoves. 

Metallurgical processec, — Classification, outline of typical processes. 
Blast-furnace process ; puddling ; Dank's furnace ; Siemens’ Open hearth ; 

Bessemer; *i>asio process; Darby’s recarburisation 
p^Oo^; tungsten steel, mitis meti^ The Idria process^. H 
furniMf Tm smelting. Extraction of zinc by the Belgian sifid Siiosian 
methods. BEsroult’s muminium process. Welsh process ol extraieiisg 
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copper feom ooppw mite. ,]^ad ameltiDg, Hintsluro. Extmo^ Of 
nlvOT lead, Pukes, Fattinson, oi^UalitHal, ooOOMitnitioa ol'k^ 
m tottOTOSj JBod^ pan ajnalgatnatwn. AugnatmV wet prM « 
praohsed in Amenoa ; Plattner’s chlorine process. Meteods^Toro* 
duaogflonpd castings. ««« «* pw 

of netSa^ eon8tdetvfhn9.--~Capital and labour ; causes of ftilnre j f ft yt 


GEOLOGY. 

ObjTO* of geology.— Its relation to other soiencea The doctrine of 
uniformity ; its hmits. 

I. Astronomical (?co%y.- Information obtained from meteorites 
and by the speotrc^m The nebular theory. Origin of internal heat. 
Climate in its gTOlogioal relations ; glacial and mild periods ; Oroirs 
theory modified by Wallace, • 

II. The globe and its envelopes. Shape and nature 
of globe ; density ; probable internal condition ; evidences of pressure 
and internal heat ; isogeothermal surfaces. The age of the earth’s 
crust; Tait’s and Wallace’s idews. Persistence of continental ridges 
and abysmal depressions. Petrography, Mioroscopio character of 
rocks. Microscopic elements ; their importance for the study of the 
history of rooks. Microscopic character of quartz, orthoolase, plagio- 

hornblende, oalcite. flssential and accessory constituents 
Classification of rocks. Mioroscopio characters and essential consti- 
tuents of the following rooks: limestone, dolomite, quartzite, flint, 
jasper, hornstone ; amphibolite ; gneiss, micaceous and ohloritio schists 
phyllite ; granite ; quartzporphyry ; syenite, trachyte, phonolite, obsi- 
dian, pumice ; diorite ; diabase, dolerite, plagiocLse-basalt ; sand and 
gravel, sandstones, conglomerates, breccias, shale, clay ; laterites ; tuflh • 
shell-marl, coral-limestone, chalk, orinoidal limestone ; tripolite flint • 
guano ; peat, lignite, coal, anthracite, graphite, oil-shale, petroleum’ 
asphalt ; bog iron ore, clay-ironstone. 

III. Dynamical Geofoyy.— "Volcanic phenomena ; description of 
volcanoes— kind, shape, distribution, relation to lines of weak resistance 
and instability. Theories of vulcanioity. Hot springs. Earthquakes. 
Swular upheaval and depresrion. Geological functions of air. Geoloii 
gical functions of water and ice; ohemioal a»d mechanical action • denu- 
dation and deposition ; river valleys ; peculiarities of Indian rivefs • 
glacial erosion j formation of lakes. Geological functions of plants and 
animals ; coral islands ; Parwin’s and Murray’s theories. 

. 1 . ^7* gfaoite, syenite, diabase, 

dionte, and basalt. Origin of sedjmentaigr rooks ; minerogen, phytogen 
and zoogen sedimontaiy rocks ; theories on the origin of Mal-b^s • 
o^in of laterite. Origin of metamorphio rooks ; theories of metamoiv 
phi«a } 1<^ regional metamorphism ; Of roofc-trfeavage. 

Ore deposits ; origin and olassiflcation, 

V. ArchUMmia Qeokgy^-^mm-oi heSUivag, Sun^ioe marfetegg; 
Oontaotions, Boktive pemstenoe of strata. Oreriap. Groapwof 
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strata. Joints. Strike and dip ; outerop. Monooline, anti- 

oline* Faults, origin and kinds. Intrusive pliase of eruptivity ; bosses^ 
sheets, veins and dykes, neoks. Interbedded phase of eruptivity ; lavas 
tuffs. Unopnformability. 

VI. Pklmntologicai Geology. — Obj eot . Conditions for the efitomb- 
ment of organio remains. Preservation of organic remains in mineral, 
masses ; fossilization. Uses of fossils in geology. 

VII. Historical Geology. — ^Leading principles in stratigraphy. 
Equivalent strata ; absent strata and forniations. Indian Oeolooy. 
Peninsular area. The metamorphio series. The. transition series. 
Lower and Upper Vindhyans ; petrology ; Vindhyan basin. The 
Gondw&na system ; geological position and characters ; probable fluvia- 
tile origin ; relation of Gonciwdna basins to existing valleys ; lower 
and upper groups ; Talohir — Karh&rbari ; Bardkwr, ironstcjne shales ; 
Edniganj, Bajmahdl, the most important coal-fields. The Deooan 
trap series ; area and petrob^gy. Laterite ; distribution, age. Post 
tertiary and recent formations ; older river gravels and clays ; kankar. 
Indo-Gangetio plain ; upland and alluvi-al soils ; red soil, regur, peat. 
General outlines of the geology of the Himalayan area. 

VIII. Physiographical Geology. — Terrestrial features due to dis- 
turbance of crust ; mouoclinal, symmetrical, unsjmmetrical, reversed 
flexures ; alpine type of mountain structure. Features due to volcanic 
action ; the Deccan trap area. Features due to erosion ; Indian 
examples. 

IX, Field Geological surveying ; instruments ; tracing 

of boundaries and faults. Sections ; how to find direction and amount 
of dip ; Dalton’s construction ; clinometer. Levelling ; surface profile, 
datum level, bench-marks, methods of geological levelling, Abney’s level. 
Lithology ; practical exercises in the identification of Indian rocks. 


MINEEALOGY. 

Province of mineralogy. Its relation to other sciences. 

€ 

I. Properties of Crystals independent of direction. 

. Density and specific gravity. Methods of determining specific 
gravities; hydrostatic balance; pycnometer ; Jolly’s balance ; floatatiop 
methods.— Thoulet’s, Klein’s, Retger’s solutions. Separation of rock- 
forming minerals by the floatation method. 

II. PjIYSlCAL CaYSTAU-OGKAPHT. 

Elasticity, Eelation of po-efi5cient of elasticity to direction. 
Snifaces of elasticity. ^ Method of determining oo-eiBcients of elasticity 
in crystals. Classification of cfystals with reference to elasticity. Phy- 
sical definitiun of ‘‘ crystal. ” 

Cohesion. Cleavage. Fracture. Hardness : Mohs’ $oala Corrosion 

figure. 

Opfieal properties of minerals. Kind and d^ree of luifre, Double 
refradti^m and polarization. Niool’s prism. Cnassifioation of crystals 
actording to their optical properties. Uniaxial and biaxial crystals. 
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Sx&BiixuMon ot otyBirla in parallel and oonrexgent p(darixed l^hf; 
polarkathn iniorasooro. Oirovdar pohmatioa. Abwrp^xm. 
rieoebroniatio and aUoobpmatio amerale; plaoobrouat, JSknUogv^s 
diohroBOopoy miorosoope with one niool ; d^tinotion betweM and 

hoi^bbode. 

Thermal propertiea. Good and bad conduc^n; oondaotivity of 
single and double refracting oryatals ; expansion. 

BUclrieal properties, mod and bad oonduotors ; pyro-, aotino*, 
and piezo*electrioity. 

Magnetic pr<^^rties, Para* and diamagnetic^ inin^als. Sepavation 
of Ktck'oonstituents by the electro-magnet. 

III., Geohbtbical Cbystalloobaphy. 

Kelation of physical properties to geometrioal form ; arrangement 
of molecules. GrystaUine form ; faces. Planes of reference ; 
parameters; indices ;ssymbols. Law of rationality of indices, its inde- 
pendence of temperature. Principles of Miller’s, Weiss’, Nanman’s 
notation. Fundamental form ; its selection. 2k>nes ; tautozonal faces ; 
zonal axis ; law of conservation of zones. Symmetry; planes and axes 
of symmetry ; principal and common planes. Classifloation of crystals. 
Fundamenmlaw of physical crystallography. The six orystaUographio 
systems characterized with reference to planes of symmetry. Simple 
forms and combinations. The holohedral forms of the regular system 
as modifications of the hexakisootahedron. Combinations of hexi^e- 
dron, octahedron, and rhombic dodecahedron. The holodedral forms of 
the remaining five systems. Closed and open forms ; prismatic, tabular 
and pyramidal habit. Nature of hemihedrism. Tetrahedral, penta- 
gonal, and plagihedral hemihedrism in the regular system, fihombio 
resp, sphenoidal, pyramidal, and trapezohedral hemihedrism in the 
hexagonal and tetoagonal systems. Sphenoidal hemihedrism in the 
rhombic system. Hemihedrism impossible in the monosymmetrio and 
asymmetric systems. The nature of Tetartohedrism. Trapezohedral 
tetartohedrism in the hexagonal system; quartz. Apparently holohe- 
dral forms differ from real ones — ^loss of symmetry by combination with 
particular hemihedral forms, ooirosiou figures, oirculdt polarizatiou. 
Hemimorphism — tourmaline, hemimorphite. Crystallographic mimiory- 
leucite, sal-ammonia. Groth’s method of deducing hemihedral and teiar- 
tohedral from holohedral forms. Isomorphism and heteroraorpbism. 
Ibomorphous groups of elements. Iso-heteromorphous series of the 
calcite-arragomte group, of the augite-homblende group, and of the fels- 
pars. Horphotropism and Isogonism. Hemitrophy. Twinning pUhe, 
twinuing-axis, composition plane. Twins with parallel and non>partdlel 
axes. Contact-twins and penetratioa twins. Distinctive features of 
hemitropes. Polysynthetio orystals. Twin sedation and oombination 
striation. ChystaUine aggregates, druses. Pseudomorphism. Pseudo- 
morphs by incrustation, subsritaiion, and alteration; paramorphs. 
Measurement of angles ; contact and reflecting goniometers ; relative 
mmits. 

lY. OHBMicAr, MmBUAiooY. Calculation of formula. Groth’s 
olassiflcation of minerals. Group tests. 
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y. Descriptive Minerai/ocit* A somewbAt detailed deMOiptfon 
of tlie followisg minerals^ «. 

MlmerUa : diamood^ graphite) solphtur/ bisliiTitb, ec^er, silver) gold, 
platinum. Sulphidet i ' ■pyriidi matoasite, aroenopjiite; leaeopTritel ; 
pjrrhotite ; galena, ohaloosite, sphalerite, argentite, einnabatitof qnti* 
monite ; ohamopyrite, bomiie. 

Sulpkosalis : pyrargyrite, pronstite, tetrahedrite, stepbanite. Oxid^ : 
cuprite; zinkite ; corundum, hematite, menaccanitO; spinel, franklinite, 
magnetite, chromite ; quartz, cassiterite, pjrolqsite ; geothite ; limonite. 
Oivysalts : {a) carbonates— ^alcite, dolomite, magnesite, siderite, smith* 
sonite; aragonite, witherite, strontianite, oerussite; azurite; malachite; {b) 
sulphates— anhydrite, barite; gypsum ; (<;) phosphates — ^apatite; (d) sili- 
lates— tourmaline; epidote; ofivine; Calamine; garnet; leboite, nephe* 
site ; muscovite, brotito, litbionite; prooblorite, rmpidolite; talc, serpen- 
tine ; apophyllite stilbite, heulandite ; hypersthene pyroxene, amphibol ; 
otthoclase, microoline. albite, indianite, oligoolase-^abradorite; kaolmite. 
Sahid salts : Sylvite, halite, cerargyrite, fluorite ; c^olite. 

yi. Pbacticat. Exercises. Determinatiou of specific gravities. 
Use of the scale of hardness. Exercises at the polarization microscope. 
Measurement of angles by the aid of contact and reflecting goniometers. 
Blo^raipe analysis. Identification of Indian minerals by the aid of 
Brush’s ' Manual of Determinative Mineralogy.’ 
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APPENDIX B. 


Certificate of Attendance of - 


, la student of the 


JBngineerinff Dej^artment of the Civil Engineering College^ Sihpwr* 


Cbbtifibd that — 


attended the lectures in the 


Sibpur Civil Engineering College for 


sessions from to 


At the University Examination in Engineering held in 


— ne passea in 


-Division. 


He has spent time in the shops as follows 


Time spent in each. 


Months. Proficiency. 


Carpenters* shop 


Blacksmiths* „ 


Moulders' „ 


Pikers' 


He has completed his practical coarse to the satisfaction of the authorities 
of <the College. 


SlfiPUB, 


Erincipalt Civil Engineering' OotUge. 
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ENGINEER DEPARTMENT. 

\«ORKSHOP OOUKSE. . 

WoAshop hours ... 1 p.m. till 3-30 p.m. daily, except Saturdays. 


First Tear. 

Carpet^tera' ahop.-rA. complete course in the use of carpenters’ and 
joiners’ tools. The students are required to make ordinary joints, 
stools, boxes, doors, windows, tables, trusses, and the usual framings 
required in engineering works. Their proficiency in this branch of 
t} ,Air practical training is^ tested at the end of their first year bv a 
oarefttUy supervised examination, and every student must gain naif 
marks before he can be promoted to a higher class. 


Sbcond Year. 

Blackamitha' and Baiier-mdkera' shop . — The course in this shop 
comprises the using and handling of the different tools; laying and 
the fires ; drawing down, bending, jumping, welding, split- 
ting, punching, chamfering and tempering. The students are required 
to make small forgings of tools, bolts, nuts, hooks, shackles, parts of 
roof trusses, and machines. In the boiler-makers’ shop they are 
familiarised with the use of riveting tools and the process of riveting, 
and learn to pimch and shear correctly with the machines for that 
purpose. Their proficiency is tested at the end of tbe year by a 
caiefully supervised examination, and every student must gain half 
marks before he can be promoted to a higher class. 


Third Year. 

Vkmm and Filtera' ahop . — The course in this shop consists of 
chipping, filing, and fitting to enable the students to gam e^erience 
in ffie twls used by this class of workmen, after which they make up 
various tools required in the Fitters’ shop, and assist in ordini^ 
fitting work. Thrir praotioid skill in thi8 shop is not tested, by examin- 
ationTbut in lieu, of this they are required to keep note-boolb in which 
they sketch to scale the various deiaus of ^e comwou Uiachines in the 
sho^ and are expected to be familiar with the working of all machines 
in tno shop. 
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^ ANNUAL EXAMINATION, 1896. 


ABITHMFnC AND A1.OEBRA. 
l$t and ^nd years. 

1 Rimnlifv J of '* ^ t ^ ^ i + 

1. Simplify T>, of (* X ^ + 

. , ... , (11-29+ l-806 + -0009)of(4-13 + -6) 

GakuUite to four places of decimals ^ (5 - 23 + 7-98) of (31 + 6-a83) 

2. A gas meter after being used for 96 registers 11,280 cubic 
feet as the consumption. The meter is then tested and found to register 
17-5% in excess of the gas aotuftlly consumed. Find the amount that 
ought to be charged at 3s. 9d. per 1,000 cubic feet, and the average 
00^ per night. 

3. A person buys 20 shares at £28 ISs. per share and receives 
interest at £1 10s. per annum on each share. To make this investment 
he sells out £500 stock bearing 5% interest at 82, and takes the remain- 
der from a deposit account which pays 4°/^. How is his income affected 
by the change ? 

4. (a) Extract the square root of »*— 4»* + 2«*+4 j!— 4** + *^ 

/nn-\-r (7-V6) (5+v/?) (31+13,/5) 

(i) Simplify (^2^ (8 + v/§)“(ir+4v/7) 

6. Solve the equations: — 

, , 2*-l . 3*— 1 , . 7 

w ^+-j+3=*+5=r 

... a^+8 a>^+4g+l _ 5 

t ^ a!*+4«+l'*' ®* + 2 ~2 

(o) y«=«a!' 

p*—zx—’6y ' 
i^—myzseti , 

X 

0s l^kefine i^io and pf^poitions Find a : i : e ^duiving giT^n 
a+T* i + c— a*" 2rt + 6 + :<Jc 
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T. Show bow to iimrt a meatu in goam^^ ptogreeedcm between 
any two qnuxtitiee a and h. 

If «, 5, 0 , be in A.P., and a*, J*, c®, be in H.P., prove that 
d are id G.P., or else a 3 =i~ 0 . 

8 . Expand ( 1 — to four terms, tuid find the general terms. 

9. Find the mnnerioal values of the common logarithms of 7, II, 
and 13 ; given ii. — *43^94, log, o2 = *30103. 

lOi If a and ^ are the roots of 9 ^, 

show that logs = (o+/9)« — »• + — 


Geometry. 

Itt and Snd pears. 

1 . 8 hovr that the angles at the base of an isosceles triangle are 
equal to one another; and if the equal 'sides be produced the angles 
on the other side of the base are equal. 

2. Given the base and the sum of the two sides of a trianele, find 
the loons of the foot of the perpendicular from either end of me base 
on the bisector of the external vertical angle. 

3. In any triangle the square on the side opposite an acute angle 
is less than the squares on the sides containing that angle by twice uie 
rectangle contained by either of Ihese sides and the straight line inter- 
cepted between the perpendicular let fall on it from the opposite angle 
and the acute angle. 

4. If P be the orthocentre of the triangle ABC, show that the 
sum of the rectangles AP. BO, BP. CA, CP. AB is equal to four times 
the area of the tnangle ABC. 

5. If two chords of a circle intersect in a point inside the circle the 
rectangle contained by the segments of the one is equal to the rectangle 
contained by the segments of the other. 

6 . One vertex of a rectangle turns round a fixed point, and the two 
adjacent vertices move along a giyen drole. Find the locus of the 
remaining vertex. 

7. Inscribe a circle in a given equilateral and equiangular pentagon. 

8 . Given a straight line and two points on the same side oPit, 
find a point in the given straight line at which the line joining the two 
given points shall subtend a maximum angle. 

9. Oonstmot a rectilineal figure similar to one given reotilineal 

figure and equal to another. * 

10. A oentre of similitude of two drdes is joined With the point 
of contact of one of the dndes with either Common tat^pent through 
the other oentre of similitude. Pkove that the Uhe f dining ^ mitlme 
point! of the line so drawn and the centre of me oime bbechi thiuii 
common tangent. 
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TmCIOMOHETRy AND MENSURATION. . 


lit and Snd ytart. 


1. Find from definition the sines of the angles 210*’, 300”, 420”, 
316". 

2. Express the trigonometrical relations in terms of ,the tangent. 

3. Pro'w Sin (A + B) = sin A cos B + oos A sin B 


cos A. + oos B = 2 oos i (A '4- B) oos J (A — B) 
rt . '1 — tan® A 

“•®^ = nrtSi-A 

and express oos 6 A in terms of oos A and, powers of 
oos A. 


4. 


seo®^ 

(1) show that 

(a + 6) + (a — 6)-> tan® 


= ^ 

A a 4 - 6 oos A. 
2 


(2) A B 0 is a triangle. 0 P is drawn dividing the angle G 
into two parts a and /8 and the base A B into two parts A P, 
P B in the ratio m to n; pi’ove that (w + «) oot 0 = 
wt oot a — « oot /8 = « cot A — «» cot B, where 6 is the 
angle 0 P B. 


6. In any triangle cot = tan ^~2~ ® ~ 

+ 6 sin (0 — A) + c sin (A — B) = O. 

6. On a slope inolined at an angle to the horizon of 18° 34' is a 

vertioal tower. At 230 feet from the bottom of the slope the top of 
the tower makes an angle of 20° 15' with the horizon and at the bottom 
of the slope an angle of 32° 27' 48." What is the height of the tower P 

7. Assuming Demoivre’s Theorem expand oos a; in powers of x. 

Why do oply even powers ooour in the result and only odd powers 

in the corresponding expansion of the sine P 

8. The sides of a triangle are 32, 27, and 48 inches. Find the 
area of the triangle and the diameter of the oiroumsoribing oirole. 

9. A window is 5 feet high and 3 feet wide. The outer frame is of 

wood, 8' Y, 3* section. In its centre there is a circular ring one foot in 

diameter, made of wood 1" x f* section. This is connected to the 
outer frame by four pieces of wood, 1' x 1" section, passing one from 
each end of two diameters at right angles to each other to the middle 
of a side of the frame. The spaces are filled in with glass. Find the 
oost of 20 of these windowsy if wood cost Bs. 2*8 per cubic foot and 
gloss 3 annas per square fpot. 

10 The frustum of a {^ht oircular cone is made of iron. Its 
height is 16", the diameter of its smaller face is 9" and ef its larger 16". 
Two oonioal holes are bored from each plane face. The diameters of 
the bases of these holes are each half the diameter of the correqpondiug 



ANNUAL BXAM {NATION, 1896. 


87 

fooo, their axes oojnoide with the axis of the frustum, and their vertioes 
meet at the middle point of the axis. The holes are filled with lead* 
Find the weight of the whole, if the specific gravity of iron is 7^8 and 
of lead 11*4. 


Mechanics. 
hid year. 

Prove tlmt a couple may be replaced by any other couple in the 
same plane, having the same moment. If the inner pressure on a look 
gate be 4,5001bs acting at a point 2 feet from the bottom, and the outer 
pressure be 500 acting at 8 inches from the bottom, find the magnitude 
and point of action of the resultant pressure. 

2. Show that tbo centre of gravity of a uniform triangular plate' 
coincides with the centre of gravity of three equal weights, one at each 
corner. 

Three uniform rods of the same materials, 31, 31 and 60 inches long, 
are formed into a triangle. Find their centre of gravity. 

3. If three forces keep a body in equilibrium, they are either 
parallel or their directions meet in a point. The side 0 B of an 
uniform equilateral plate is vortical with 0 above B. It weighs 5lbs. 
It is binged at A, and BC I'eats against a smooth peg at C. Find the 
reaction at 0 and the magnitude and direction of the reaction at the 
hinge. 

4. Find the mechanical advantage in the third system of pulleys. 
Illustrato the principle of Virtual work by means of this system. 

0. Show how to find graphically the magnitude, direotiop, and line 
of action of any number of co-planar forces acting on a body. 

6. State and prove the parallelogram of velocities. A stone is 
thrown with a velocity of 66 feet per second from a train going at the 
rate of 60 miles per hour at right angles to the train. It hits ^ tree 
90 feet from the line of rails, which are supposed strafght. How far 
was the troo from the part of the train from which the stone was thrown 
at the instant it was thrown P 

7. What do you mean by the term impulse, and how is it measured ? 

A shot of l,8001bs. left a^un with a muzzle velocity of 1,600 feet 
per second. Find the impulse on the shot and the uniform force which 
acting on the base of the shqt within the bore of the gun, 40 feet long, 
would have produced the same efleot. 

8. A particle is projected with a given velocity in a given direction. 
Find how nigh it will rise, the time takeif in rising, and the range on 
the horizontal plane through the point of projection. 

9. Define simple harmonic motion, ^rove that in simple harmonio 
motion that the acceleration vanes os the displacement, and that the 
periodio time T == 27r/^^, Show that the dimeosions of thia 

are correct. 
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10. Prove from the principle of energy + 2/s., and that 

the velocity acquired by a paf tide in falling down a smooth curve is 
the same as would be acquired in falling vertically through the height 
of the highest above the lowest point of the curve. An engine raises in 
40 seconds, by means of a wire rope weighing 61bs. per yard, from a 
mine 275 feet deep, a cage weighing 4 cwt. containing 14 cwt. of coals. 
Find the horse power of tho engine. 

, Enoineeiung. 

2nd year. 

1. Give the practical classification of tho following stoneS. State 
their composition and name tbo localities in which they are found in 
Bengal: — (a) Slate. (6) Trap, (c) Sandstone, {d) Marble, {e) Granite. 

2. Desoribo how the manufacture of lime from kunkur Is usually 
carried out on a small scale. 

3. How are limos and coments usually classified as regards their 
setting properties ? State tho proportion of sand or surkhi you would 
specify to bo used in a mortar made from each. 

4. Describe with a skeleton sketch how bricks aro burnt in 
Mr. Bull’s Trench Kiln ; explaining how tho tiring is controlled and 
also the gradual drying of tho bricks. 

5. How would you carry out comparative tests as to tho suitabi- 
lity of various kinds of bricks for building purposes P 

6. What are tho chief causes of decay in timber and what 
are the best means of guarding against it? Give an exami>le. 

7. What do you know of— 

{a) The manufacture of double shear steel ; 

(4) Case hardening; 

{c) Chilled castings? 

Sr Describe briefly the manufacture of steel by tho basic process. 

9. Give a sketch of an Iron King Post Truss, showing how the 
roof covering is fixed. 

10. Give a detailed sketch showing the construction and framing 
of one of tho following : — 

(a) An ordinary panel door, 

(4) An ordinary sash door. 

Nine questions only to be attempted. 

Dkawing. 

Isf and 2nd years. 

1st year, questions 1, 2, 3, 4, 6 and 7. 2nd year, questions 1, 2, 
C,. 4, 6, 7 and 8. 
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^ 1. Draw the oatline of an elliptical arch of 24' span and 6^ 
heiglit on the scale of 1^=6'. 

2. Find approximately the developed length of the semi-ellipse 

in 1 and represent it by a line on the scale Describe 

your method briefly and justify it. 

3. Oonstoict a circular scale of 90° to show each 10® and apply 
to it a vernier scale to read directly in degrees. 

4. What is the soaie of chords, and when, is it --to be used in 

preference to the protractor ? • * 

Draw a plan and elevation of an elbow, arms at 90', in a 
circular zinc pipe of 2* internal diameter, thickness of material 

6. ^ive plan and elevation of an elbow of the same dimen- 
sions as in 5, but with arms placed at 60°, and the axis of one arm 
making an angle of 30° with the V.P. and 60° with the H.P. 

7. A sphere of I*' radius is out by a plane at from its centre 
and making an angle of 30°,with the ground plane. Draw the plan of 
the larger segment of a sphere of double the surface area and similarly 
cut, by construction only. 

8. Give an isometric projection of a triangular wooden frame, 
made of 2^ by 1" stuff, one side to be 3' long and making angles of 
50° with each of the other sides. Scale V = V for the 3' side ; joints 
need not be shown in detail. 


SUKVEVING. 

Is" year. 

Soren questions only to be attempted. 

1. Explain the method of taking angular measurements by means 
of the prismatic compass. Distinguish between a bearing and an angle 
by means of the angular measurements taken at any one station Sn a 
survey. 

2. Describe the permanent adjustments of the dumpy level. 

3. How would you set off a chain line accurately at right angles 
to a straight wall without the aid of angular instruments ? 

4. Describe any two methods of obtaining a copy of a map on 
a reduced scale, notiug clearly the essential points of each method. ' 

5. {a) In a chain line of 2 miles length, to what degree of 

noouracy should the ohainage be taken in the field if the- 
results are to be plotted on a piece of paper 24 inches 
long P * 

(/>) How would you find the true length of your chain and 
oorreot your measurements for the chain error ? 

fi. Construct {a) a diagonal scale of inches to read to 
a scale of to measure feet. 
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7. Construct a circular vernier scale to read to minutes, tlie circle 
scale showing i degrees. ** 

8. Find the acreage of the circuit A B C D E, plotted on the 
scale of 50 yards = 1 inch. See Fig. 1, Plate I. 


SUBVEVING. 

2nd year. 

1. Give a neat sketch showing the construction of an' ordinary 
dumpy level. 

2. (a) Construct a diagonal scale of -j-fo ehow feet only. 

(i) Construct the scale on which i of a mile is represented by 
21 inches. Subdivide it to lIiow distances of 100 paces 
(of 30 inches each), and mark otf the distance represent- 
ing of 3,000 paces. 

(c) If yonr survey is to be plotted to a scale of j-J-jj, to what 
degree of accuracy should you take your chainage 
measurements in the field ? 

3. Explain the filling up of a Gale’s traverse table, and state how 
you may calculate the area enclosed. 

4. How can you find your position in a plane table survey when 
3 or more station points are visible without the assistance of a chain or 
tape ? 

6. Fill in a page of an imaginary level book with exactly 12 
readings, showing the instrument to have been moved twice from 
first position. Give arithmetical checks. 

G. How would you contour — 

(a) a lorgo area in a hilly country ; 

(b) a largo area in a level country liko Lower Bengal ? 

7 Describe fully all the consecutive operations performed in 
taking a theodolite out of its box and observing a series of horizontal 
angles at a trigonometrical station. 

8. How do you perform the permanent adjustments of Cooke’s 
patent reversable level ? 

9. - How can you find — 

(fl) The height of Jan inaccessible object situated on a level 
plain, using a pocket sextant and a chain ? 

(6) The distance of an inaccessible point, usii^g a chain only P 

10. Show how an irregular six-sided figure may be reduced to a 
tiangle of equal area. 




ELEVATION 
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Chbmistey- 
1st year. 

1 . How has the atomic weight of ohlorino been determined with 
and without reference to the relative densities of hydrogen and chlorine 
and their comljining volumes ? 

2. Explain the reasons which have led chemists to assign to sul- 
phuric acid the formula and to chloric acid the f^ynmla IICl O3. 

3 . Illustrate the law of multiple proportions Vith reforenco to ex- 
periments on the composition of the series of lead oxides. 

4 . Why are the molecules of hydrogen and various other element- 
ary gases' and vapours considered to be diatomic ? 

5 . Work out the percentage composition of and find how 

much quicklime can be obtained from a limestone containing 10 per 
cent, impurities which^ themselves lose 20 per cent, of their own weight 
on ignition. 

6. Write an essay on common salt, noticing the following points : — 
Occurrence, crystallization, purification, freezing mixtures, solubility, 
boiling-point of solutions, volatility, fiame, colouration ? 

7 . How do you prepare pure hydrogen, chlorine, and hydrocliloric 
acid for laboratory purposes P 

8. Give a short account of the blast furnace process, and sketch 
the cup and cone arrangement. 

9. Discuss the relative advantages and disadvantages of tlie 
different processes of extracting zinc from its ores, and describe either 
the Dolgian or tlie Silesian process in somewhat greater detaiU 

10. Define calorific power. Describe some process of charcoal burn- 
ing. How dv»e8 the amount of charcoal obtained depend on the tem- 
pai ature of charring and the construction of the apparatus in which the 
charring takes place ? On what depends the specific gravity of the 
charcoal, its conductivity for heat, and its power of absorbing gasq,*? ? 


Chemistev. 

2nd year, 

1. What precautions must you take, if you want to find the exact 
weight of a quantity of some substance by means of a chemical 
balance? 

2 . Sketch Westphahrs balance and describe how, by means of it, 
you can ascertain the specific gravity of a given liquid. How can you 
find, by the aid of it, the specific gravity of a solid in powder P 

3 . Explain the following terms by shortly referring to experiments 
which you have witnessed: — Oxidation, i’eduction, double decomposi- 
tion, electrolysis. 

4 . How is coal gas manufactured? 
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5. What are exothermal and endothermal reactions P Give examples 
of both. 

6. How would you prepare sulphuretted hydrogen, sulphurous 
anhydride, carbon bisulphide P 

7. Describe the manufacture of comont steel, and state what 
chemical reactions take place during the conversion of ^wrought iron 
into steel. ^ 

8 . A minoral was found to have the following percentage composi- 
tion. 

SiOo ... 39-4G, AI 2 O 3 ... 21-69, F 02 O 3 ... 1*36, 

OaO ... 35-75, MnO .. 0*96, MgO ... 0*67. 

What is its formula ? 

Physics. 

Snd pear. 

1. How did Pegnault determine the absolute density of air ? 

2. Describe V. Meyer’s method of determining the density of 
vapours. 

3 . How would you proceed to find the heat of evaporation of a 
volatile liquid ? 

Write down the formula which enables you to calculate the latent 
heat of steam at different temperatures. 

4. Starting from the fundamental equations 

+ Vdo, 

and 

find the relation between temperatures, pressures, and volumes at tlio 
beginning and the end of an adiabatic operation in the case of a perfect 
gas. . 

6 , What 4s a cyclical process? Calculate the work done by a 
perfect gas during a simple Carnot’s cycle. 

6. State the fundamental laws and principles of geometrical 
Optics. 

7 . Describe Faraday’s ice-pail experiment. Wherein lies its great, 
importance ? How can you modify it (a) to show that when two bodies 
are rubbed together equal quantities of + and — olectricitjr are 
produced ; ( 6 ) to charge two bodies with quantities of electricity in 
known proportions ? 

8 . In what ways may magnetic forces be measured ? 

JSstimating. 

Snd pear. 

Plate II. 
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HRSX EX4MINATI0N IN ENOJNEEBINa, ’1896. 


Arithmetic and Algebra. 


1. Siitiplify 

( 1 ) 


Examiner — Mr. C. Little, m.a. 

2? + 5iX_JS|..ai 

A -r qUx j . ■*^228* 


4^2 3^ 2i 

(2) -SOa-M-TS X 36-f-*072. 


2. If a sheet of paper 6^ feet loDg by 2i feet broad be cut into 
strips an inch broad ; find how many sheets would be required to form 
a strip that would reach round the earth (25,000 miles). 

3. The capital of a mining company is £300,000; the working 
expenses of the mine amount to £15,691 135. 4(1. in a given year ; 
what must be the gross proceeds of the mine to pay tlie original 
proprietors 4 per cent. ? Also, supposing the original shares to be £10, 
what percentage will those persons receive who have purchased at 2 
discount ? 


4. 


Reduce 


(a^ — b-) — 4abxy 

(a2— + 2 ((*^ + 62) xy 


to its lowest terms. 


5, Find; if there bo one, the greatest oommoif measure of 
— 2407^ -I- 104ar — 104 and 2x^~^'2x^’^4x^ + 2x-^6; also the least 

common multiple of 12 and + 

6. Simplify 


OT^-ay+l 2x(x'-^l)\ 


7. Solve the following equations: 

(^) + (x + aj + = \/x^+6iC-h8 



ENGINEER EEFABTHENT, 


Gi 


8. ShoTV how to introduce n arithmetical means between two 
given terms. ' 


Find the sum of 1” + 2® «®. 


Provo that 


+ (« + J)® 4- ... (« + niy , ; . 1 / *, i\ii 

■nTa'vs u *” • 


9. Find for what value of r the number of combinations of n 
things takoh r at a time is greatest. 

A pers<jii'has 20 acquaintances, 12 of whOm are relatives. In how 
many ways may ho invite 15 guests from among them so that 8 of 
them are relatives ? 


10. Expand (1 — 4.r)’"2 to 6 terras and find the general term. 

11. Prove that log mn=log w + log n 


and log = log m — log n. 

Find the value of log^ 10 correct to the 5^^^ decimal place. 

12. Evaluate 6 {^05]; and find the logarithm of (*0045)^ having 
given that log 2r=*301030 and log 3=:*477121. 


Plane Geomeiey and Gi ometkical Conics. 

Examiner — Mu. C. Little, m.a. 

1 . Provo that if one side of a triangle be produced, the exterior 
angle is greater than either of the interior opposite angles. 

If ABO bo the triangle in the above proposition, and BC be ])ro- 
dneed to D, prove that the bisectors of the angles A130 and ACD moot 
on the same side of BD as A. 

2. Provo that triangles on equal bases and between the same 
parallels are equal. 

Show hov’ to bisect a triangle by a straight lino drawn from a given 
point in one of its sides. 

3. In an obtuse angled tiiangle prove iliat tlie square on the side 
opposite to the obtuse angle is greater than the sum of the squares on 
the sides containing it by twice the rectangle contained by either of 
these sides and the projection on it of the other side. 

4. If one angle of a triangle is equal to the sum of the other two, 
the greatest side is double of the distance of its middle point from the 
opposite angle. Provo this. 

6. Provo that the diameter is the greatest chord in a circle; and 
that of the others, that which is nearer the centre is greater than one 
more remote ; also conversely that the greater chord is nearer to the 
centre than the less. ^ 

6. The chord AB of a circle is produced both wavs equally to 0, 
D, and tangents C®, DF are drawn on opposite sides of CD; show that 
EF bisects AB. 
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7. Prove that, in equal droles, angles, whether at the oenfaee or the 
oirontnferenoeB, have the same ratio as the^aros on whioh they stand ; 
so also have the sectors. 

8. Prove the following relations for the parabola : 

(1) PN®=4A8. AN. 

(2) QV=4SP.PV. 

9. Draw a parabola to touch a given circle at a given point, and 
show that its axis may tofleh the same circle in anpther giv&n point. 

lOi. If from a* point O a pair of tangents OP, OP' be drawn to 
an ellipse, prove that OP and OP' will subtend equal angles at either 
focus. 

11. If PQ be a normal to an ellipse and QL be drawn perpendi- 
cular to SP, show that the ratio of GL to PN is constant. 

12. Prpve that the area of any parallelogram formed by drawing 
tangents to the h3rperbola and its conjugate at the extremities P^ 

D, D' of a pair of conjugate liiametera is equal to the rectangle con- 
tained by the axis. 


Trigonometry and Mensuration. 

Examiner — Mr. 0. Little, m.a. 

1. Describe the various methods whioh have been adopted for 
measuring angles. 

If an arc of length 10 feet, on a circle of 8 feet diameter subtend 
at the centre an angle of 143° 14' 22" ; find the value of tt to 4 places 
of decimals. 

2. Determine the trigonometrical ratios of the angles 0° and 90°. 

Solve the equation 

sec ^cosec 0 — tan ^ = 2 

giving at least two positive and two negative values of 6. 

3. If sin 0 = sin a, prove that ^ = wtt + ( — l)^a. 

Prove that the two formulae 

(1) (2« + ^)7r ± a and (2) wtt + (-!)" (f-® ) 

denote the same angles, n being any integer. Illustrate by a figure. . 

4. Prove the following formulae 

(1) cos (A— B)s=oos A cos B+ sin A sin B 

(2) 2oos A sin Bassin (A+B) —sin (A— B) 

/■Qv OA _3 tan A— tan* A. 

(3) 

Show that • 

. cos 2a cos 2/9+sin* (a— )8)— sin* (a+^)s=oos (2a+2/S) 

and (tan 4A4*tan 2A) (1— tan*3A tan*A)=2tan 3A set^A. 
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5. Prove that, in a plane triangle, 

2 

Bin A=:^^‘\/a{8-~a) {s—b) (s—e) 


a=6cos C+o oos B 


, B-0 

ton-^= 


b—c A 

157 “* 2 


and a oos A+ 6 cos B + c cos 0=2« sin B sin C. 

() o 

6- Having given 'the sides e, a and the angle rB of the triangle 
ABO, find the angles A, 0 and the side i. 

If 6= 131, 0=72 and A =40°, find B and 0, having given that 


log 5-9 = -7708520 Ltan 38° 36'=9-9021604, 

log 2*03=: -3074960 diff. for r=*0002591. 

Loot 20°= 10 4389341 


7, Show how to find the height of an inaccessible object. 

A round tower stands on an island in a lake. AB are two points 
on the land such that AB is a feet, and points directly to the middle of 
the tower. At A and B the base of the tower subtends angles 2a and 

2j3 respectively. Provo that the diameter of the tower is 
^ ^ '' smp — sma 


8. A railing is to be constructed of cylindrical posts and two rows 
of rectangular rails. If the posts be 6 feet long, 6 inches in diameter, 
and separated by distances of 7 feet ; also if the cross section of the 
rails be a rectangle 6 inches by 1 inch, find the number of cubic feet of 
timber required for a railing one mile long- 

9. In a cirolo of radius r, a regular polygon of 7i sides is inscribed, 
and a circle is inscribed in the polygon. In this circle a second regular 
polygon is drawn, and in the polygon a circle. If this ^)roce83 be con- 
tinued ad infinitum, find the sum of the areas of all the circles. 

10. Find the slant surface and volume of the frustum of a right 
pyramid on a e’-egular base of n sides. 

The areas of the ends of tho frustum being Ej and Eg and the 
thickness k find the volume in the form 


^ I El +yEiEa + Ea 

,11. jProm a cylinder whose height is equal to its diameter, the 
greatest possible sphere is turned. Find what fraction of the original 
solid has been cut away. 


Statics and Dynamics. 
lExaminer — Mr. 0. Littlr, m.a. 

1. If tbroe forces acting on a particle are in eguilibrinm, ptovs 
flurt eBch force is proportional to the sine of the angle between the 
other two. 
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The lesultont of two forces P, Q, acting at an angle ^ is.e^ual to 
( 2 m + 1) v^P*+(2®; when they act at an angle ^ — 0 t it is equal to 

( 2 m — 1) 4. Q2 : gtow that tan 

^ ^ m-\-l 

2 . What is meant by the moment of a force about a point? 

Prove that when three forces acting in the sanie plane are in equili- 
brium, the sum of the moments about any point ih the plane is equal to 
zero. * Consider separately the two cases that arise. 

3 . AO, BO are two equal uniform rods hinged at 0 , and have rin^ 
at A and*B which slide on a smooth parabolic wire whose axis is verti- 
cal and vertex upwards : prove that in tlie position of equilibrium the 
distance of 0 from AB is one- fourth of the latus rectum. 

4 . Fiifd the centre of gravity of a lamina of any shape. 

If the centre of gravity of an area bo known, and also that of a 
part of it, show how the C.G., of the remainder may be found. 

Apply this method to find tho C.G. of a quadrilateral with two sides 
parallel, expressing the result in terms of the sides of the quadrilateral. 

6. Explain the method of dealing with a problem in statics, when 
one of the conditions is 

1) a smooth hinge, 

2) a rough hinge. 

Two uniform rods of equal weight, but difi'erent lengths are hinged 
together and placed in a vertical plane over two rough pegs in the same 
horizontal line ; if a, /3 be the inclinations of the rods to the horizon, 0 
that of the reaction at the hinge which is taken to be smooth, prove 
that when the rods are on the point of slipping, 2 tan 0=cot (y 9 + ?t) — 
cot (a-HX), where \ is tho angle of friction. 

6. Find the condition of equilibrium of a screw, the power being 

P and the resistance W. • 

Find what must be the length of the power arm of a screw having 6 
threads to the inch, in order that tho mechanical efficiency may 
bo 216 . 

7. Show that the space passed over in time ^ by a body, starting 

with a velocity u and subject to an acceleration f is Also prove 

that the velocity v is given by the formula ej^=a^ + 2/«. 

A mass of li tons lies on a smooth horizontal table, and is attached 
by a light string which passes over the edge of the table to a mass of 
281 bs., which hangs freely under its own weight : find how far the 
masses will move from rest in 2 seconds. * 

8 . What is meant by relative velocity ? 

A carriage is moving at the rate df 15 miles an hour : a mw 
jumps ofl giving Jiimaftlf an additional horizontal velocity of 10 nules 
an hour ; find his velocity relative to the ground when he jumps in 
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a direction making (1) an angle of 60*^, (2), an angle of 150” with 
the direction in wbioh the ociriage is going. 

9. Find the range and time of flight of a projectile on an inclined 
plane which passes through the point of projection and makes a^ angle 
a with the horizontal. 


From a point on an inclined plane (whose inclination to the 
horizon is 30, ) a heavy body is projected perpendicularly to the plane 
with velocity p. Prove that it will strike the plane again at a point 


distant from the point' of projection. 


10. Calculate the velocities after direct impact of two elastic 
spheres. 

A sphere A impinges on a sphere B of equal^ m^s ; their velocities 
before impact are at right angles and equally inflined to the line of 
impact, and are equal in magnitude. Shew that when 
velocities after impact are inolmed at an angle of 60°. 


Analvtigal Qeometbv. 

Examiner — Mr. 0. Littie, m.a. 

1. What is meant by the cartesian co-ordinates of a point P 

Prove that the equation represents a straight line. 

Find the equations of the two straight lines which pass through the 
point (A, k) and are inclined at an angle tan~^w to the straight line 
yssnu-Ve- 

2. Find the equation of any straight line which passes through 
the point of intersection of the two straight lines 

a,« + *iy+Ci=0 I 

and S 

Find the co-ordinates of the ortho-centre of the triangle whose 
angular points* are (1, 0), (2, 4) and (—6,-2). 

8. <» + y+l=0, y+2=0, 4!i!+2y-l-3=0 and » + 2y— 4=0 are 
the equations to the sides of a quadrilateral taken in order ; find the 
equation to its three diagonals and the equation to the line on which 
their mid<Ue points lie. 

• 4. Trace the circle whose equation is a!* + y®-f2jar+?ry+c=0; 
and find the equation of its tangent at any point x'y\ 

Find the equation of the circle circumscribing the quadrilateral 
formed by the straight lines 24r-j-3^=2, Zx—2y—^, ie-l-2y=3, and 
2*— y=3. » 

6, Find the pole of the straight line ax-^ iy 4.0=0 with respect to 
the circle 4- y*—r*=0. . 

Prove that the polars of the point (2, —1) with r^pect the circles 
whose equations are »*4-y*4-oy4-6»0 and **4-y*+2i»4-8y + 5s30 
coincide. 
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6. Define a parabola and deduce its equation in cartesiaa oo» 
oidinates. 

A double ordinate of the onire ^-*4j7«=:0 is of length 8p: prore 
that the lines from the vertex to its two ends are at right angles* 

7. Find the equation of the tangent to the parabola in the form 

psztm+^, and prove that the oo-ordinates of its point 04 contact are 



2a. 

m 


8. If from the vertex of a parabola a pair of chords be drawn at 

right angles to one another, and with these chords as adjacent sides a 
rectangle be made, prove that the locus of the further angle of the 
rectangle is the parabola 8a). 

9. Frdve that the equation of the normal at any point (a)', p') on 




lUx^my^nhea nor/nal to the above ellipse, show that 

Ifl 


10. Find the equation of the director circle for the hyperbola 
** ?/*_! 

11. Find the equation of a common tangent to the two hyper- 
bolas as®— 3a* and 2a*; also the co-ordinates of the two points 
of contact. 


Geodesy. 

Examiner — ^Rai Krishna Chandra Banbrjeb Bahadur. 

1. Explain the principle on which verniers are graduated. 

The main divisions of the circular arc of a Theodolite show degrees, 
which are subdivided into 4 parts representing 15 minutes each. The 
main divisions, on the vernier show minutes, and the subdivisions 
16 seconds. Make a rot^h sketch of the scale to read 23^^ 17' 46". 

2. Let d be the distance between the tangent points of a serpentine 
curve, consisting of 2 circular arcs of e<fual radii r, dj, and 6,, the 
angles t^t d makes with the tangents, and as^aro to i (cos 6\ H-oos^,)* 
then prove that 

d 

sin 4-sin ^g + 2Bina 
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3. Find the distances of the tangent points to the point of contrary 
flextire of the above ourre, and the angles that these distances make with 
the tangents to the onrre. 

4. Find the true length of the base line from the followi^ copy 
of a page from a Field Book. 


1 

MeasnrementSe 

'4 , 

■SI 

Z a 
is 

Anglbs of 

INCLINATION. 

Means of angles 

OF INCLINATION. 

f 

« 

Eemaees. 

1 

Ol 

4) 

to 

<U 

Q 1 

A. 

B. 

en 

0) 

^ i 

Min. 

Sec. 

1 

1 


56933 




—1 

29 

37 

Length o£ chain before 










measurement of base 

2 


26819 




0 

0 

0 . 

= 100*00 










Do. after 5= 100*27 

3 

j 

39673 




+0 

1 

69 

4J 

13 



5. How do yon obtain the correction to be applied on account of 
the curvature of the earth to tho apparent difference of level of two 
points ? Why ore no corrections applied for curvature and refraction 
in ordinary levelling ? 

6, Check and complete tho following portion of a Level Book. 


No. of 
Station. 

B. S. 

1 

1 

Distance. 

Bearing. 

ua 

Fall, 

Eediiced 

lerel. 

Bemabes. 

1 

4-70 



6 miles. 




77 06 

B. M. on 





m. 

ch. 





milC'Stoue. 





6 

1 




77*37 






ff 

2 




79 93 






la 

3 




79*89 






I* 

4 




80'28 






Is 

6 




80*38 






»» 

6 




80-89 






ff 

7 




8(»*45 


2 

11*85 



ft 

8 




8)*68 






t| 

9 




8063 


* 




ft 

10 




82*01 






ft 

11 




8619 


3 




ft 

12 




89 68 



7, Plot the section to a scale of 200'=!* horzl., and 20'=si" vertl. 
Draw on this Formation line for a road at 5 miles 1 ohain, B. L.sx 
88'00; thence to 5 miles 6 chains there is a falling gradient of 1 in 350; 
then a rising gradient of 1 in 220 in the remaining portion of the 
section. 
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8. In the aboye section^ the slope of the sidelong ground & 1 in 5 
from left to right ; width at formation 80 ;feet, slopes f to 1. Draw 
plan showing toereon the lines of the top width, and the out^ edges of 
side-slopes in cutting and embankment. 

9. What do you- understand by a circumpolar star P Elxplain liow. 
you would determine the meridian of a place by observation of the 
maximum elongation of such a star. What is the limit within which 
the problem is possible? 


Materials of Construction, 

Examiner — Mr. 0. P. Findlay. 

1. Describe with sketches any common form of brick-kiln, suitable 
for temporary use on ongineering works. 

2. What is the composition, and what are the properties of 

fireclay P • 

3. What are the qualities you would look for in a good building 
stone ? 

4. Describe the ma1:erials necessary for making good mortar, and 
the precautions to be observed in mixing it. Would you use sea sand P 
Give reasons for your answer. 

5 Describe how the strength of Portland cement is tested. What 
should be the tensile breaking strength of a sample prepared as you 
describe ? 

6 Describe the composition of stucco suitable for covering the 
outside face of brickwork in Bengal. 

7. What is asphalte, and what are its uses ? 

8. Describe briefly the method by which pig iron is made from 
iron ore. 

9. How is malleable cast iron made, and for what is it used ? • 

10. Describe the method of manufacture of a large cast iron pipe. 

11. How is iron wire made ? How does its strength compare with 
that of bar iron of the same composition ? 

12. In inspecting sawn timber intended for engineering construc- 
tion, to what points would you give your attention P 


Chemistry. 

Examiner — Mr. T. H. Holland, a.r.c.8., f.g.s. 

1. Describe the preparation of oRope. How does ozone differ 
in its chemical properties from oxygen? HoW would you show 
experimentally that a molecule of ozone combats of three atoms of 
03:ygenP 
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2. ^ How would you make a qualitative analysis of a mixture 
containing merourio nitrate^, ferric chloride, carbonate of lime, and 
ammonio phosphate ? 

3. Give the properties and illustrate by examples the general 
modes of obtaining the metallic carbanatea^ mlphidea^ suipham^ and 
nitratea. 

4.. Explain precisely how the determination of the specific heat 
of a metal affords a means of checking a determination of its atomic 
weight. 

6. Give an account of the manufacture of glass. What is the 
difference between flM glass and crown glass? Explain the use of 
pyrolusite in the manufacture of glass. 

6. Describe the preparation and properties of the oxides of nitrogen. 

7. In what natural bodies does aluminum occur? Describe the 
preparation therefrom of (a) the pure metal, and (&) alum. 

8. ^ How could you prove experimentally (rt) that carbon monoxide 
contains half its volume of oxygen, and (h) tW carbon dioxide con- 
tains its own volume of that element? 


Light and Heat. 

JErcMeW— Mr, J, H. Gilliland, m.a, 

1. Show that, when a ray of light is reflected in succession at two 

f )lane mirrors which are not parallel, in a plane perpendicular to the 
ine of intersection of the mirrors, the angle between the incident and 
reflected rays is twice the angle between the mirrors. Describe an 
optical instrument in which this principle is applied. 

2. State the laws of refraction. 

Show that' the deviation of a ray increases with the angle of inci- 
dence. Hence show that when a ray of light passes through a prism, 
it is bent towards the thicker or the thinner end, according as the index 
of refraotion of the prism is greater than or less than that of the sur- 
rounding medium. 

Z. What is a Simple Harmonic Vibration ? 

What is the Harmonic Curve? 

Given two transverse waves travelling in the same direction with the 
same velocity, the amplitude and period of one being double the ampli- 
tude and period respectively of the other. Give a graphic construction 
for the resultant wave. 

4. Define image, real image, virtual image. 

Show how to find the least distauca between an o]^*eot and its real 
imago after refraotion through a convex lens. 
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6. Pesoribe the oompoimd mioroBoope. 

Show that the magnifying power of the instromenti boiufideiing 


\f 

the lenses as thin lenses, is , where X is the diei^eh of 

most distinct vision, u is the distance of the object from the objeot-gla^^ 
and jP,/are the focal lengths of the object-glass and eye-g|,ass. 

6. Give the laws of fusion. Define the latent h^at of fusiou 
of ice. 


14) tbs. of ice at — 10° 0 are thrown into 6 tbs. of water at 100°O. 
Find how much ice will be melted. Sp. heat of ice = *5. Latent boat 
of fusion^of ice = *79. 

7. Describe Regnault’s experiments on the absolute expansion of 
mOroury. Why is it a matter of importance to obtain the absolute 
expansion 

8. Describe and explain an experiment which illustrates the pheno- 
menon called “regelation.’’ * 

What is the general law of the oUect of increase of pressure on the 
temperature of fusion? 

9. What is meant by the thermal conductivity of a substance? 
How has it been measured? Give its dimensions in energy units. 

10. Describe two only of the following: — 


(а) DanielVs hygrometer. 

(б) Otto’s Gas Engine. 

(c) Andrews’ experiments on the critical temperature. 

(d) Dulong and Petit’s law of cooling. 


Electkicity, Magnetism and the Elements of Telegraphy. 

Examiner — Mr J. H. Gilliland, m.a. 

1. Describe Faraday’s “ice-pail” experiments, and the deductions 
obtained therefrom, 

2. Describe the action of some machine for producing, by means of 
electrostatic induction, electricity at a high potential. 

3. Describe the construction of the quadrant electrometer, and 
give an account of its action. 

4. What do you undorsta,nd by a line of force and a tube of 
force ? 

How may the lines of magnetic force hear a magnet be determined 
experimentally ? 

Sketch the lines of force when the Noffth Poles of two bar-magnets 
of equal strength are opposed to each other. 

5. Explain how^it is possible to measure the strength of an. ele^rip 
current. 
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Distinguish between an astatic and a tangent-galvanometer. 
Which would you employ to* indicate the passage of a small current ? 

6. How would you measure accurately a large current, say about 
1000 Amperes, if you had a galvanometer suitable only 4ot the 
measurement of small currents, a Clarkes standard cell and some resis- 
tance-coils P 

A 

7. State the fundamental laws of electrolj^sis. 

A current passes through three voltameters in senes. One contains 
a solution of silver nitrate, a second a solulion of copper sulphate, and 
the third acidulated water. After a time it is found that 2*7 grammes 
of silver are deposited. Calculate the mass of copper, oxygon and 
hydrogen set free. 

H = l,0=16, Cu=63, Ag=108. 

8. What is a transformer ? Describe briefly a transformer which 
will distribute an alternate current of (i^ay) 1000 volts in the high- 
pressure main to one of 100 volts in a low-pressure main. 

What is hysteresis? How does it aEFeot the choice of iron for 
transformers ? 

9. Describe the principle of duplex- telegraphy. 

Describe how you would proceed to find the position of a fault in a 
telegraph cable. 

1 0. Describe an accumulator for the storage of electrial energy. 
Explain its principle, and mention some of the chief precautions to be 
taken to keep it in good working order. 


Drawing. 

i 

I 

Examiner. — Mr. W. Banks Gwytiiek, a.k.i.b.a. 

Note. — Neatness and accuracy •will be considered in a'warding 
marks ; drawings to be in pencil ; construction lines to be dotted. 

1. On a map a distance known to be 19 miles measures 7g'. Con- 
etruot a diagonal scale to read miles and furlongs, and long enough to 
take off 15 miles. 

2. Construct an irregular pentagon A. B. C. D. E. from the follow- 
ing data:— Sides, AB = 2;^": BO = H": CD = 2": DE = If'. Diago- 
nJ, AD = 3', anglss, ABO i= 120°; ODE = 112° 60'. 

3. A right hexagonal prism, of sides and 2^" height, stands on 
efid with one of its sides parallel to, and 1" distant from the vertical 
plane. Find the shadow oast by it on both planes £tom a luminous 
point placed 4" above the horizontal and b* from the vertical plane, 
ond 6' distant from the axis of the prism. 
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4. * Draw the elevation of a timber truss to carry a tiled roof from 
the following specification : — 

Clear span ... ... 24' 0* 

Thickness of walls ... 1' 8*' 

Slope of roof ... ... 27° 

Vrincipal rafters ... ... 6" x4J'' 

Tie beams ... ... 6" x4|* 

King-post (least soctiou) ... x 4" 

Eidge pole . ,.. x2* 

Eurlins ... ... 6* x 6" 

Polo plates ... ... 5" x4‘' 

Common rafters ... ... 4^"x2^" 

Batten to carry tilos (10" apart in lY' x lY' 
the clear). 

All straps, bolts and cleats to be shown, but not the roofing tiles. 
Truss to rest upon stone phites 3" thick placed on the walls. 

Scale 2" = a foot. 

5. Make a freehand perspective sketch in light and shade of the 
group of objects illustrated in Plate I, Pig. 2, the position of the 
spectator being 15' off and the height of .his eye about 5' above the 
ground. 
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ENGINEER DEPARTMENT. 

L.B. AND B.E. EXAMINATIONS, 1896. 

DirFERENTIAL AND INTEGRAL OaLCULUS. 

Examiner — Mr. C. Little, m.a. 

1. Define a differential co-efl5oient, and from, the definition deduce 

n * .—I 

its value for the following functions, {l)/{x) x <f>{x)y (2) x , (3) tan ^ 
Differentiate 

6+«+\/6 — a tan,^ 

(1) log -m — 

-v/i + a — \/ h — a ittUg 

m mml 

(2) (l + ir‘)'‘‘8in (m tan x) 

(6)(U 

2. If sin (C sin 2a; + 4- sin 

. « + 1 . nx 

Qp 

" — — — - ■ ■ 

, X 

““2 

deduce by using the process of differentiation the snm of oos«-4- 

2 cos 2a; + +n cos nx. 

.3. If y=log Xf prove that 

d»!/ _ in— 1 ( — 1)„"^ 

n I - , ... ■ ■ 

ax 

^iX • 

Also a n^e cos 6a?, prove that 

^ e®»_COB {bx + 24,) 

vrhexe oos ^ and am 
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4. If y =se oos *, prove that 


4 4j^=0. 


If y=e‘“Bin hXf prove that 




6f Expand e®*log (I+^j) in ascending powers of «•, showing that 


9 

tho oo-eflSoieDt of .r® is -p. 

0 


6. 'Provo that tan, — ^^4. L- 

« * o o 


7. Explain how maximum and minimum values of a function are 
found and discriminated. 

Find the maximum and minimum values of the following func- 
tions : — 

( 1 ) 

(2)-V- - 

' ' sm''* COS'* X 

8. Integrate the following standard forms 

x^~ dx dx dx d0 

a + bx^' x^ — > a + 2te+ca:* a-¥b coi^’ 

9. Evaluate the following expressions — 

. J^+^+20, J(a+te)4, J (a + 26aj + c*2)4 

10. Provo the following formula of reduction — 

J l w— 1 m — 1 /* 

Bin*”^ = — — cos 0 sin 6 H 1 sin”*"'®^ dO 

m m J 


nin^0 dd= cos 0 sin 0 + — 

7)1 w 


hin^-^0 d0 


and find the value of 1 s n ^0d0, 


11. Find the area of a closed curve whoso equation is given in 
polar eo*ordinates. 

Find the area of a loop of the curve r=sa cos 3 0* 

• 

12. Find the volume included hy the surface obtained by revolv- 
ing the parabola 4 about' the axis, and a plane at right angles to 
the axis at a given distance from the vertex. 
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HTiJKOSTATICS. 

Examiner.-^'iJL’R. 0. Little, m.a. 

1. How is pressure at a point in a fluid measured P 

Describe an experiment which proves that the pressure of fluid 
increases with the depth, and that it is sufficient, below a^ certain depth 
to support a given weight. 

i ,, 

2. Prove the equality pf pressure at any point of a fluid in all 
directions. 

3. A cylindrical pipe which is filled with wafer opens into another 
pipe, the diameter of which is throe times its own diameter, if a force 
of lbs. be applied to the water in the smaller pipe, find the force on 
the open end of the larger pipe, which is necessary to keep the water 
at rest. 

4. Define specific gravity, and describe any method of comparing 
the specific gravities of two liquids. 

A piece of copper and a piece of silver fastened to the two ends of 
a string passing over a pulley hang in equilibrium when both are 
entirely immersed in a liquid whose specific gravity is 1*15. Find the 
ratio of the volumes of the copper and silver, the specific gravities of 
silver and copper being 10*47 and 8*89. 

5. Find the pressure at any depth in a heavy homogeneous liquid 
at rest ; and prove that the pressures at any^ two points in the same 
horizontal plane are the same, when the line joining the points does not 
lie entirely within the liquid. 

A fine tube A B 0 is bent, so that the portions A B, B C are 
straight and perpendicular to one another. The tube is placed so that 
each branch is equally inclined to the vortical and equal quantities of 
two liquids, the densities of which are in ratio of 2 : 1, are poured into 
the respective branches. Find the height above B of their common 
surface. 

6. Find the whole pressure and the horizontal pressure on a given 
surface exposed to fluid pressure. 

A solid hemisphere, completely immersed in liquid of density p, is 
held so that the centre of its base is at a depth G below the surface, 
and the plane of its base inclined at an angle 0 to the vertical, find the 
horizontal and vertical pressures on the curved surface and prove that 

if P be the resultant pressure sin^ +1^2^, where 

a is the radius. 

7. Find the conditions of equilibrium of a body partially immersed 
in liquid. 

Prove that the equilibrium is stable, unstable or nentral aooording 
to tihe relative positions of the centre of gravity of the body and a point 
colled the metaoentre. 



L.E. AND B.B. EXAMINATIOKS, 1896. 


70 


8. Describe Torricelli^s experiment. 

A closed air-tight cylinder of height 2<# is half full of water and 
half of air at atmospheric pressure. Water is introduced without 
letting air escape so as to fill an additional length k of the cylinder, 
and the pressure at the base is doubled, Prove that 

whore h is the height of the water barometer. 

9^ Explain th^ action of the Siphon. 

10. Describe Hawksbee’s air-pump, and find the pressure of air 
in the re(jj 0 iver after n strokes. 

In the process of exhausting a common receiver, after 10 strokes of 
the pump the mercury in the gauge stands at 20 inches, the barometric 
height being 30 inoheg. At what height will the mercury in the gauge 
stand after *20 more strokes P 

11. Compare by mean» of the hydrostatic balance the specific 
gravities of a solid and a liquid, taking into consideration the air 
displaced by the solid. 


Geology. 

Examiner. — Mr. T. H. Holland, f.g.s., a.r.c.s. 

1. Prom what evidences have the temperature and density of the 
Earth^s interior been determined ? 

, 2. Give an account of the microscopic characters of the following 

rooks : hornblende-midesitcy prophyritic hornhhnde^ granite ^ mnidine^ 
trachyte^ gahbro^ and quartz-porphyry. 

3. Describe the ways in which atmospheric agents contribute, 

(а) to the formation of soils, 

(б) to the formation of landslips. 

4. Illustrate the different varieties of faults and explain the nature 
of a thrust-plane. 

5. With the examples from the European Tertiary rocks show how 
fossils indicate — 

(a) changes in climate, 

(b) changes in topography. 

6. Classify the following fossils zoologically and give the geological 
age of each, 

£ima gigantca^ Astarte hormlisj Paradooriden Lavidts^ Odlerites albo>^ 
gaierus^ Liagulella Davisiij Ammonites plimorbis, Monograptus priodm^ 
Avieula ooniorta^ Penttmierus Knightii^ Ceratites nodo^m^ CephahspH 
Lyelli^ Encrims liHiformis^ Lithostrotion basaliiformey Productus horriduSi 
Pleurotomaria mrimia* 
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7. Give a geological description of the Giridih coalfield. 

8. Point out precisely 'how the different geological histories of 
peninsular and extra-peninsular India are expressed in their present 
physical features. 

9. To what is the usual shape of a volcano due ? Indicate the 
chief facts concerning the geographical distribution of volcanoes. 

10. Hqw is the true dip of a bed calculated from two apparent dips 
taken in different azimuths ? 


Mineealcgy and Metallubgy. 

Examiner — Mu. T. H. Holland, e.g.s., a.u.c.s. 

1 . By tracing the relations between the seven holohedral forms of 
the cubic (regular) system, indicate precisely what is meant by the term 
“ limiting forms.’^ 

2. When the crystalline form is wanting, show how would you 
distinguish by their optical characters alone, — 

(a) horizontal from vertical sections of quartz. 

{b) clinopinacoidal from orthopinacoidal sections of augite. 

(c) hoiizontal sections of quartz from horizontal sections of 
calcite. 

{(i) a sheet of muscovite from a sheet of biotite. 

(e) a red spinel from a ruby. 

3. What is Sonstadt’s solution ? State precisely how you would 
by the use of this solution distinguish — 

{a) small fragments of quartz from those of diamond. 

(b) small fragments of anortliite from those of orthoclaso. 

(c) qiiaitz from colourless topaz. 

* {d) graphite from black mica. 

4. Describe the minerals forming the group of isomorphous 
metallic sesquioxides (R 2 O 3 ). 

5. Give the names, chemical compositions, and crystalline forms of 
the minerals represented by specimens exhibiting the following pro- 
perties 

• {a) Black, non-magnetio octahedra giving a brown streak. Hard- 
ness 5*5. Becomes magnetic after heating before the blowpipe. Gives 
a green bead with borax and microcosraic salt. 

(6) Brass-yellow cubes which burn in the oxidizing flame of the 
blowpipe with evolution of sulphurous anhydride, leaving a magnetic 
residue. , 

(tf) Pale green, hexagonal crystals soluble in nitric acid. Solution 
gives a yellow precipitate when treated with ammonicmiolybdate, and 
a whiie precipitate when treated with ammonia in excess and ammonio 
oxalate. Hardness of crystals, 5. Sp. Gr. 3*2. 
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(d) White rhombohedra. Hardness 4. Sp. Or., 81. Infusible 
before the blo^mpe, riving a pink residue ^n ignition after treatment 
with nitrate of cobalt. Soluble with effervesoenoe in hot hydroolorio 
acid ; the solution gives no ^ precipitate with ammonia and ammonio 
oxalate, but gives a white precipitate on addition of sodio phosphate. 

(e) Deep blue crystals. Turned black and give oS water on 
heating in a closed tube. Dissolved with effervescence in nitric acid 
forming a green solution, which turned blue on addition of ^ammonia. 

6. Give an account of the properties of, cemffnt copper. How are 
its pnaperties affected by the introduction of small quantities of iron, 
sulphur, antimony, arsenic, bismuth and lead ? What is the usual cause 
of the brittleness of dry copper^ and how is it removed P 

7. Describe exactly how you would make a proximate assay of a 
sample of coal, and determine its calorific power. 

8. Describe the pit^cess of making the so-called Siemens-Martin 
steel, and the chemical reactions involved. 

9. Describe Plattner’s process for the treatment of auriferous 
arsenical pyrites. 

10. Classify the dry processes employed for the extraction oE metals 
from their ores. 


Details of Construction. 

Examiner — Eai Krishna Chandra Banerjee, Bahadur, b.a. 

1. What are the considerations that should guide you in deter- 
mining the best form of roof truss for a given span ? 

2. What is the rule often adopted for the .proportion of tread 
and riser in steps of the dimensions ordinarily required in practice P 

3. Give a specification for pointing plaster. 

4. The arch spanning a stream has a span of 30 feet, rise 3^-6^, 
and thickness at crowm 2-6^. Draw a section of the areh to a convex 
nient scale, showing the bond you would use, giving reasons. 

6. Sketch and describe the pneumatic method of tunnelling now 
being used in the construction of the Thames Tunnel. 

For what class of soil is this method most suitable P 

6. Give a sketch of an iron truss of 50 feet iman, with a con- 
tinuous ridge ventilator, showing clearly the enlarged details of all the 
joints. 

7. Show by sketch the form of Barton’s rivetted joints for ©over 
plates, giving dimensions proposed by hiim 

8. (a) Note the oases in which drilled and punched holes may 
respectively be used. 

(i) What ass the causes of failure in rivetted joints f 

9. Give a speoifioation for a first class brick bridge with d^p WeB 
foundations over a sandy river. 
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10. A light-house is built of brick masonry 120 feet high above 
the sea level. The intemfi diameter is 12 feet, and the thiokness of 
walls at top 4 feet 2 inches. It is proposed to lay 3 courses of stones, 
each 1 foot in height, on top, to provide a solid bed for the iro4 super- 
structure of the lantern to be erected thereon, — 

(a) Explain by a sketch how you intend lifting these stones on top, 
considering^ each stone to be not less than a ton in weight. 

(b) Give plan and section of the form of joints you would use, 
and note the precautions you would take to secure the 3 courses of 
stones firmly together, so that they may not be blown away by the 
force of a cyclone. 


Eoads and Eailways. 

Examiner — Eai Krishna Chandra Banerjee, Bahadur, b.a. 

-1, In aligning a road over a hill, one of ''the sides of which is 
wooded and the other comparatively bare, which side would you gene- 
rally choose for the alignment of your roadp 

2. Name some of the instruments used in tracing a line on a hill. 

3. How would you take a road along the face of a nearly perpen- 
dicular precipice at a considerable height ? 

4. Sketch neatly the following cross-sections, giving all necessary 
dimensions — 

{a) Half cross-section of a first class road on level ground in land 
of ordinary value. 

(Ji) Full cross- section of a road on side of a steep hill, showing 
retaining and breast walls clearly, and sketching tho arrangements for 
draining the road eflSciently. 

(c) Half cross-section of embankment for broad gauge line on 
level ground, showing all details on one side completely. 

(d) Full cross-section of a tramway, showing details of foundations, 
and sections of rails that you consider best to use. 

5. What functions are discharged by the “metal” of a road, 
and the “ ballast” on a railway. 

6. Detail the conditions that should bo complied with, to ensure 
that the permanent way may be strong enough to bear without damage 
the heaviest loads which can come upon it, 

7. Describe the Uigi ladder Eailway, and compare it with Peirs 
Bail way. What are the special advantages claimed for each, and the 
gradients each has actually worked over ? 

8. If the total weight of a train =200 tons ; 

Weight of oarriagjos braked = 60 „ 

Speed of train = 30 miles per hour, 

Inclination of the gradient = 1 in 160, 

Coefficient of rolling friction = lOlbs. per ton. 

Ditto of sliding friction = 20 p. weight of 

carriages braked, 

find the distance the train will run after tho brakes are applied. 
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9. (a) To what extent and why is a tram’s motion affeoted when 
traversing a curve, and how may this be ootinteraoted P 

(i) What is the minimum radius permissible on a railway curve P 

(c) Describe a contrivance by which rolling stock ol ordinary 
length may bo adapted for sharp curves. 

10. What^will be the resistance of the train in Question 8 P— - 

(fl) on a level, 

(6) when the gradient is 1 in 132. 

11^. Explain the “block” system of fiigoalling. What are its 
advantages over “ time signalling ” ? 

Hydraulic Enginkering. 

Examiner — Mr. 0. F. Findlay, m.a., m.i.c.e* 

JV.B.*— Whenever altofcches are required, they should be fully dimensioaed. 

Tull marks for the paper may be obtained without answering all the 
questions, 

1. It is desired to utilize the power of a stream of water having 
an available minimum flow of 80 cubic feet per second with a fall of 15 
feet. Calculate the effective H. P. that might be obtained on the shaft 
of a turbine whose efficiency is 60 per cent. 

2. Describe any form of turbine suitable for the case mentioned in 
question 1, and sketch the form of the blades. Give approximate 
dimensions and speed. 

3. Define the terra “hydraulic mean depth.” 

Establish the formula giving the discharge of an open channel in 
terms of its inclination seoiion, and liydraulio mean depth. 

A certain river, having, over a fairly uniform part of its course, a 
slope of 3 inches per mile, is found to have a section of 6,200 square feet, 
a wetted perimeter of 1,550 feet, and a mean velocity of 14 feet per 
second. Find from these data the coefficient of discharge in your 
formula, for the river in question. 

4. A canal look, 40 feet wide, is closed by a pair of gates having 
a rise of 8 feet (from meeting point of gates to line joining centres of 
heel posts). Find the amount and line of application of the resultant 
pressure of each gate on the look wall, when the water stands 18 feet 
deep on one side of the gate and 6 feet deep on the other side. 

6. The rain-water from a shed roof, 1 ,500 feet long by 60 f4et 
wide, is stored in a tank, one acre in extent, with vertical sides. What 
depth must the tank be, if the rainfall is 40 inches per annum distri- 
buted over 3 months, and the consumption uniform throughout the 
year? 

Allowing for 10 inches of evaporation per annum from the tank 
and 5 per cent, of loss from other causes,, what daily supply in gallons 
could he obtained from the tank P 

6, In designiug a masonrv dam to retain water, on what principle^ 
should the thiimnedB at various heights be determined P 
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Explain why a right SSft^d triangle is preferable to an acute angled 
triangle as the form of t&e section for a triangular dam, and on 
which face the water pressure should be. 

7. Enumerate the considerations which would determine '^diether 
an earthen dam or a masonry dam should be chosen for a particular 
site. 

8. Describe the phenomenon in rivers known as “ scour.” 

In conBt,Tucting works in rivers liable to scour, describe briefly 
methods of j)roteotion>that,may be adopted explaining wherein the pro- 
tective value consists. 

9. Describe with sketches an appropriate method of construction 
for a weir across a wide shallow river in a bed of heavy quArtz sand, 
subject to floods of short duration, the object being to retain all the 
flow during the dry season and to allow the floods to pass as freely as 
possible. 

10. In designing underground sewers, on what principles are the 
cross- sections to be chosen ? 

A brick sewer is to be designed for a minimum flow of 1 0 cubic feet 
per second and a maximum flow of 30 cubic feet. A minimum velocity 
of 3 feet per second is considered necessary to prevent deposit. Sketch 
an appropriate cross-section. 

11. Explain the advantage of the “accumulator” in hydraulic 
machinery. 

A pumping station with an accumulator is required to work cranes 
at a distance of 2 miles from tlio station. Why is it advisable in such 
a case to have a second accumulator near the cranes? 

12. An impounding reservoir is 7 miles distant from the service 
reservoir and 50 feet above it. The main is 18 inches in diameter and 
nowhere rises above the hydraulio grade line. Find the daily delivery 
in gallons by the formula V=t? ^ rs, where 125. 

Applied Mechanics. 

Examiner-^ i/ln, C. P. Findlay, m.a., m.i.c.e. 

W.N, — Whoncyer sketohes arc required they should be fully dimensioned. • 

Full marks for the paper can be obtained without answering all the 
question^. 

* 1. Define the terms bending moment and moment of resistance as 
applied to a beam. If (tr, y,) be any point on the axis of a beam 
referred in the usual way to rectangular co-ordinates, and' the load on 
the beam per unit of length at that point be e^, M being the bending 
moment, prove that 

A beam resting freely on bearing^ 20 feet apar? carries a load 
of 1 ton per foot. Find at what points of its length thare is a bending 
moment of 42 foot^tons. 
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' 2* A jib-or«^ lifts 10 tons at a ra^s of 12 feet from the axis of 
its post, the chain hanging in 5 falls. Th^ length of the jib is 20 feet 
and that of the post 22 feet. Find the stresses in the jib and the 
tie (a) when the chain passes along the jib, and (d) when it passes 
along the tie. 

3. State the grounds on which greater strength is provided in a 
bridge to carry rolling loads than to carry the same loads rest. 

4. A train weighing 600 tons moves at a speed <^f miles per 
hour up a gradient of 1 in 150, the resisi^ances, apart trom gravity, 
amounting to 12 lbs. per ton. Find the effective H. P* exerted by the 
engine. 

WhaV must be the weight on the driving wheels that they may 
not slip with a coeflEioient adhesion of j-th ? 

6. Investigate the relation between the tensions in the two parts 
of a driving belt. 

6. A suspension bridge ^carries a uniformly distributed load of 
15 cwts. per foot lineal, l^he span is 100 feet and the dip of the ropes 
10 feet. Find the tension in the ropes at the lowest and highest 
points and the load on the piers. 

7. AB and AO are two members of a bridge having a stress 
of 8 tons in each and united at A by a pin. AB is a flat bar 1 inch 
thick, and AO consists of two bars each 4 inch thick. 

What should be the diameter of the pin that the tensile stress in it 
should nowhere exceed 5 tons per square inch, nor the shearing stress 
exceed 4 tons per sq. in ? 

8. A locomotive has 4 driving wheels of 5 feet 6 inches diameter 
and at 8 feet apart, centre to centre, with cylinders of 21 inches stroke. 
If the coupling rods weigh 15 lbs. per foot lineal, each, find the bending 
moment produced in them by the speed of rotation, when the engine is 
travelling at 50 miles per hour. 

9. A wrought iron water tank is built in the form of an in\r6rt6d 
cone supported at the circular upper edge. Find the jnaximum o^- 
cumferential stress and the stress along any generating line of the 
cone in terms of the depth and the angle. 

10. A girder of 100 feet span is 10 feet deep and divided into 10 
bays with vertical struts and diagonal ties. Draw the “ influence lines ” 
of stress in the end diagonal and in the middle of the bopm,— e ^., 
diagrams respectively representing the stresses required, for all positions 
on the girder of a single isolated load of 1 ton. 


Mechanism and Steam Engine. 

JEifaminer^RAi Krishna Chandra Banbrjbr, Bahadur, b.a. 

JVID.-Candidated are supposed to use a table of Logarithims for this paper. 

1. The centres of two shafts are 9^6*^ apart, on these sha^ 
pulleys of 30 and 12 inches diameter are respectively keyed. Find the 
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length of crossed belt required to connect the two pnllevs. If the 
80-inoh pulley formed the largest step, and 12-inoh pulley the smallest 
step cf two coned pulleys respectively, and if the former be on a shaft 
which rotates at the constant speed of 200 revolutions per minute, find 
the diameter of the remaining two steps of each cone, the required 
speeds of the driven shaft being 250, 300 and 400 revolutions per 
minute. 

r 

2. The pitch of a screw-jack is f inch, and the distance from 
the axis of the screw tQ the end of the handle 28 inches. Find the 
velocity ratio, and the load which will bo lifted by h force of 11^ lbs. 
applied at the end of the handle. 

3. (a) Define the terms: — angle of advance of eccei\tric, lap, 
lead, travel of a slide valve, and clearance of a pi&ton. 

(A) The travel of a slide valve is 5 inches, the outside lap f inch, 
the inside lap f inch, the angle of advance 32°. i Construct a Zeuner’s 
diagram, showing the positions of the crank, when the* admission 
takes place, the steam is cut off and rehased, the exhaust closed, and 
the amount of the lead. 

4. If the law of the expansion curve of an indicator diagram be 

constant : — 

(a) Find the law of the expansion curve of a diagram, tho follow- 
ing being tho values of p and t’, represented by the ordinates of points 
on the curve : — 


Number of 
ordinate. 

j?. in lbs. 
per square inch 
(absolute). 

V. in cubic 
feet. 

1 

4(49 

(5 99 j 

2 

40iJ6 

1 8 11 i 

t 

3 

, 37-68 

! 1001 

i 

I 

4 

33-78 

10-89 



(^) ffive the actual amounts of evaporation taking place at differ- 
ent ‘parts of the stroke. 

5. Explain by sketches why the cut-off occurs earlier with an 
eccentric having a short throw than with one which gives more travel to 
the valve. 

How do eccentrics with a short throw, and valves with a corre- 
sponding amount of lap, affect the admission with a link-motion, as 
compared with eccentrics having a larger amount of throw, and greater 
lap of valve ? 

6. (a) What will an indicator diagram show?- What are the 
principal causes that affect its form P 
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(b) An indicator diagram is divided horizontally into 8 equal parts 
by oi^inates drawn at right angles to the> atmospheric line, the lengths 
in inches of these ordinates being as follow: - 0, 1*6S, 1*23, 0*9, *74, 
*6, *49, *35, 0. The greatest length of the diagram parallel to the 
atmospheric line is 4 inches. Scale of pressure, 35 lbs. per square ioch^* 
one inch. The following are the dimensions of the engine from which 
the diagram itf taken. Diameter of piston=12*', length of crank«=12^. 

Speed 100 revolutions per minute. 

Knd the indicated H, P. of the engine. 

7. Find the bursting pressure of a’ spherical boiler 7 feet in 
diameter, the thickness of the metal being f inch, the joints being 
negleote(^. 

Breaking stress in tension =47,040 lbs per square inch. If the 
rivetted joints diminish the strength of the boiler 30 per cent., find the 
bursting pressure. 

8. Find the power necessary to draw a train weighing 200 tons 
up an incline 1 in 300, at the steady rate of 25 miles an hour, the 
resistance to motion on a level road at the rate being 15 lbs. per ton. 

9. {a) On what conditions does the correct working of the teeth 
of wheels and racks depend ? 

(b) What is the best value on the who^e for the mean obliquity of 
action in tooth gearing, found in ordinary practice. 

(c) -4 is a centre pin carrying a fixed spur wheel. About the axis 
of that wheel there turns a disc, carrying a set of diverging epicyclio 
trains. Each epicyclio ti ain consists of a spur wheel j5, gearing with 
the fixed wheel 4, and another spur wheel C gearing with The 
last spur wheel C is exactly equal in radius and in number of teeth to 
the fixed wheel A. Find the angular velocity of the wheel C, when 
the disc rotates. See Fig. 3, Plate I. 


Drawing. 

Examiner — ^Mr. W. Banks Gwythbr, A.n.i.D.A. 

Notb.-^ D rawings should be done in pencil only, working lines being drawn lightly or dotted 
and results distinguished by firm lines. Neatness and accuracy will be considered in awarding 
marks. 

1. Make drawings to a scale of l'''=l'of the following. See 
Fig. 1, Plate III. 

2. A thin plate poised in tbe position indicated below is set in 
motion through space in the following manner : — 

It first moves vertically to tbe extent of 2," and is then tilted on its 
right edge through an angle of 46®. After travelling horizontally to 
the left for a distance of 3' it moves upwards to the right in a direction 
making an angle of 60® with the horizon. ^ 

Supposing the space thus oat through to form a solid, draw its form 
and the shadow cast bv it on the vertical and horizontal jdanes by light 
falling at the conventional angle. See Fig. 2, Plate III. 
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8. Design plan and section of a building for a small out-door 
dispensary to be erected on a seotangular corner site measuring 90' ^<60'; 
the following are the requirements : — 

Accommodation , — Waiting hall for patients about 500 suj^brfioial 
feet. 

Doctor’s room about 250 superficial feet. 

Examination and operating-room about 200 superficial feet. 

Doctor’s fetiring-ropm about 50 superfioi al ‘f eet. 

Medicine waiting-room and dispensary together atout 300 superficial 
feet. * 

The accommodation to be so arranged and divided as to 5 )ermit of 
males and females being separated from moment of‘ entering to their 
leaving the dispensary : the proportion of male to female patients being 
as 2 to 1. « , ^ 

Construction . — Pucka brickwork throughout ; flat terraced roofing ; 
Mirzapore stone flooring ; height of plinth 2'f eet ; height of rooms 15 feet ; 
principal doors 4' x S\ 

4. Draw freehand and in rough perspective a sketch, of the archi- 
tectural feature in Fig. 3, Plate III, imagining yourself to be in the 
position indicated at A and your eye to be at the ordinary height above 
ground. 


OPTIONAL SUBJECTS. 

Pure Mathematics. 

Examiner — Mr. 0, Little, m.a. 

1. Simplify 

3v^18-2v^57 + ^/45 
2,. Solve the following equations 
( 

(1) >\/2a;-f 5a— 

V^5a — 2a? 

(2) 0?^ +a?y + y^ =13 
^ =82. 

3. If (l+a?)’‘=<?o + a? + <?2 0?* +&0... + 
prove the following identity 

l + 3<?i +7<?2 ^ =2^^ ^ (w* 4’8 w + 4). 

4. Prove the following identities 

(1) (oosA+sinA) (ooa2A + Bm2 A) (oosA— sinSA^ 
=coa 2A cos 4 A. 

(8) sin 86®= cos 55®+ sin 26^ 
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J5. Two lines of straight railway, ABO, DEO meet at 0, telegraph 
posts being situated at A. B, D, E : the tingles DAE, DBS are each 
equal to a ; and the angles E AB, EBO are /9 and 7 respeotively show 
that 


BO=AB 


sin /8 sin (a+0) 
sin ( 7 -/ 9 ) sin (a + 0-t>-y)’ 


6 L If E be the radius of the circle oircumsoribing fibe triangle, 
ABO, and p, p', p" the •perpendiculars from the centre oif the sides of 
the triangle, prove that ' 

a b^, e 1 ale 

^ p' p“ 4 pp' p'*' 


and 0 CO 8 A + 6cosB+ ccosO=4Rsin AsinBsinO. 

7. Find the equation of the parabola when the vortex is origin 
and tho axis* of the curve and tangent axes of co-ordinates. 

Prove that tho equation of tho chord of the parabola whoso middle 
point is (ifi yx ) is 

2fl , V 

y-yi = )• 


8 . Two points P and P' on an asymptote of an hyperbola subtend 
a right angle at the focus S, prove that 


1 _i_ _ JL 

gX*a + SP'2 ~ *2 • 


Mixed Matiieaiaiics. 

JEiXiamtner^M.n. 0. Little, m.a. 

1 . Four forces P, Q, R and S no two of which are parallel, agt in 
a plane : the resultant of P and Q meets that of R ai\d S in A, the 
resultant of P and R meets that of Q and S in B, and the resultant of 
P and S meets that of Q and R in 0 : prove that A, B and C are in 
the same straight line. 

2. Two uniform rods AB, BC, of lengths 2f/, 26 respectively, are 
rigidly united at B and are suspended freely^ from A. If they rest 
inclined at angles 0 , ^ respectively to the vertical, show that 

sii^ =t 

3 . A lamina in the form of an isosceles triangle, whose vertical 
angle ia <i, is poised upon a sphere, radius r, so that its plane is vertical, 
and one of its equal sides (ei) is upon the siacface of the sphere, show that , 
the equilibrium will be stable in the i>lane of the triangle if sin a be 

less than — . 
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4. A rough hemisphere rests with its convex surface against a 
vertical and a horizontal plaue. If 0 be the inclination of the base to 
the vertical in the limiting position of equilibrium, show that 


sinfl = 


8/A(l+yL6) 

3(1 + 


the planes being equally rough. 

5. If A.B is the horizontal diameter of a^circle, 0 the lowest point 
of the vertical diameter, find a point P on the circle such that if f 
are the times of falling from rest down PO, PA, PI^ respectively^ then 

6 A particle is projected at an angle a with a vel6city v and 
strikes at right angles a plane passing through the point of projection, 
and inclined at an angle ^ to the horizon. Find the time of flight 
and the range on the plane Show also that the condition ^ 

l + sin2/3 • 

= sin/3To^ 


7, A heavy elastic ball drops from the ceiling of a room, and after 
twice re-boundiug from the floor just reaches a point half the height of 
the room. Show that its elasticity in ^ 5 , 


Chemistry. 

Examiner — Mr. T. H. Holland, f.g.s., a.r.c.s. 

Wherever 2 ^ 08 stble chemical changes should he expressed by eguaiions. 

1, What is meant by chemical affinity ? Give iUustrations showing 
the influence of variations in temperature and pressure upon the pro- 
gress and direction of a chemical change. 

2. Desclibe the manufacture from any one of its natural sources, 
and give an account of the allotropio modifications, of phosphorus. 

3, Calculate the atomic weights of silver and lead from the following 
data 100 grammes of silver gave 132*84 grammes of silver chloride. 
9*9950 grammes of lead chloride required 7*762 ^ammes of metallic 
silver fer complete precipitation. Atomic weight of chlorine, 35*37. 

4. Upon what experimental evidence is Avogadro^s law based P 

6. Describe exactly how you would make a standard solution of 
potaesio bichromate for volumetric analysis, and explain with equations 
its use in the estimation of iron in an ii on-ore. 

6. Compare the properties of the various members of the group of 
halogens, and desfribe the methods employed for extraction of these 
elements from their sources ih Nature. 

7. How would you determine the TapQur density of a suhstnnoe ? 
How do you explain the decrease which takes place in the vapour 

ties of some bodies as the result of a rise in temperature P 
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Give an account of the preparation and properties of cyanogen 
and hydrocyanic acid, 

9. What is meant by tho law of isomorplns^n ? How has this law 
been employed in the determination of atomic weight ? 

10. Describe the method employed by Bunsen and Roscoe for the 
quantitative determination of the chemical action of light. What 
photo-chemical laws have been established by this means ? 


Physics. 


T. H. Holland, f.g.s., a.r.c.s. 


1. Describe a method of finding the velocity of light. 

112 

2. Obtain the formula -+ o= - for reflexion at a spherical 

XXV 

miiTor, where x, x\ r are measured from the mirror. 

Ton are standing in front of a spherical mirror which you can- 


not get at, 
concave ? 


How can you tell whether the mirror is convex or 


3. Describe the principle parts of a spectroscope, giving the 
uses of each. 


4. Describe Galilei’s telescope. 

How is the achromatism of the objective secured? Give the 
calculations. 

5. Describe Eegnaiilt’s method of finding the maximum pres- 
sures of vapours at ordinary temperatures. 

6. What is the relation between the coefficient of linear and 
cubical expansion of a metal? 

An iron bottle contains 20 lbs, of mercury at 0®C, but at 100®C 
it only contains 19‘72 lbs. The coefficient of linear expansion for 
iron is •000012. Find the coefficient of cubical expansiem of 
mercury. 

7. Describe briefly the experiments by which Dr. Joule deter- 
mined the value of the mechanical equivalent of heat. 

8. Desoribo Ramsden’s electrical machine. 


9. Give a general description of the method of distributing 
power for illumination with incandescent lamps by a system * of 
alternating currents, the E. M. P. of the dynamo being about 
2,000 volts. 

10. Describe the telephone and the transmitter. 


Materials op construction. 

Mr. 0. F. Findlay, m.a., 

1. For what purposes are the following timbers pod by eagi- 
iie6rs:-^s&l, teak, a8h,1beech, greenhearti lignum vitas ? 
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2. What are the methods in common use for preserving timber, 
(a) exposed to sea water, (b) exposed to the weather in surface soil, (c) 
exposed to the weather above ground ? 

3. Give a brief specification for steel suitable for a rivetted girder 
bridge. 

In what respects should it be altered in order to pbtain a steel 
suitable for ijaaking rivets ? 

4. Describe the process of galvanizing irop. Why are galvanized 
iron sheets frequently (Corrugated ? 

5. Describe the chemical composition and process of manufacture 
of white lead. 

6. What are the characteristics of good Portland cemedt? 

7. A tidal dock is to be constructed in alluvial soil. What consi- 
derations would guide you in deciding between Ijriok and concrete for 
the walls ? 

If concrete were used, what materials wcsuld bo required, and in what 
proportions and manner are they to be combined ? 

8. In works of water-supply, pipes of cast-iron, of wrought iron 
and of lead are used. In what parts of the work would each kind of 
pipe be used and for what reasons ? 

9. What is the composition of the following alloys and for what 
purposes are they used: — gun-metal, soft solder, Babitt’s metal, man- 
ganese bronze ? 

10. Describe briefly the manufacture of glazed stoneware pipes for 
drainage work. 


Q EODESY. 

E'jcaminer — Rai Krishna Chandra Banerjee, Bahadur, b.a. 

3 

1 . Draw comparative scales to represent English feet, French 

metres, Greek cubits, 1 cubit = 0*45 metro. 

2. Prepare a traverse table from the following data, and plot the 
survey to a scale of 200 feet = 1 inch : — 


Section. 

Observed 

inward 

angles. 

Bearings. 

Distances. 


1 

2 

3 

4 

5 

1 

226° O' 
112° SO* 
100° O' 
129° 16' 
112° 60' 
148° 16' 
83° 10' 

1 to 2= 114° 10' 

• 1 

238 

370 

862 

605 

268 

346 

S5i*5 
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3. A curve is to be laid out with a radius of i a mile to join 2 
straight Hues, one of which has been pegged out. The angle of inter- 
BGction is observed to be 138° 27'. The tangent is calculated and laid ofE 
from the intersection ; and the tangent point is found to lie between 
353rd and 351th peg, and to measure 45’3 from the 353rd peg, the 
interval between pegs being 100 feet. 

Find— 

(1) the length of fjie tangent, 

(2) ditto , of the secant, 

(3) ditto of the curve, 

(4) the 1st and 2nd odd distances, 

{5\ the number of the last peg on the curve, 

(6) the first and second^tangential angles. 

4. If the above curve has been laid out as far as the 360th peg, 
and if it is found necessary to shift the theodolite to that peg, describe 
fully how you would fix the position of the 361st peg. 

6. What is meant by the variation of the compass ? Is it the same 
at all places P Does the variation increase or dec rease annually ? Give 
two simple methods of finding it. 

6. Describe clearly and note in order the corrections you would 
apply, when an observation is made on the sun by an alt-azimuth 
instrument. 

7. What do you understand by mean and sidereal times ? Show 
how you would convert the one to the other, and vice vend. 

8. What is an astronomical triangle ? Supposing the sides of the 
triangle and the hour angle of a star aje known, show by a sketch how 
you would find the mean time of the observation. 
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ENOINEEB DEPASTMENT, 


ENGINEER DEPARTMENT. 

List of Bachelors and Licentiates in Engineering of the Calcutta University. 


'b.c.e. 

Satcouri Cliattcrjee 

Umbica Cbaran Cliowdhary 
Bamrattan Mozoomdar 
Madhub Chandra Eay 
SKaliPodoSen 
A. G. Bremner 
J. C. Eeea 

Netye Govindo Chowdliury ... 
Hari Das Pal 
10 Nobin Chandra Gupta 
Sasi Bhusan Mitra 
Ambica Charan Bose 
Mohendro Nath 8en 
Nagendro Nath Chattcrjee ... 
15 Asutose Lahiri 

Atul Krishna Mookcrjee 
Gagan Chandra Biswas 
Behari Lai Kyjack 
J ogodish Chandra JR ay 
20 Suresh Chandra Ganguly 

Bhut Nath. Chattopadhyay ... 

Upendro Nath Chattopadhyay 
Bama Charan Sen 

Surendro Kumar Bose 


25 Upendro Nath Bandyopadhayay 
A^adaprosad Sircar 

Hari Pada Ghosal 
Rajendranath Mukhopadhyay 

B.E. I 


Present or last appointment. 

I 

— — . 


1864 


Sub-Engineer^ Public Works De- 
partment, Bankipore, ' 


1868 

1869 

1870 
1872 

1872 

1873 
1876 
1876 
1876 
1876 
1876 
1876 

1876 

1877 
1877 
1877 

1877 

1878 

1879 

1879 

1880 

1880 


1880 

1883 

1883 

1883 


Retired. 

Retired. 

Dead. 

Exeeutivc Engineer, Burma Ruby 
Mines. 

District Engineer, Monghyr. 

District Engineer, Burdwan. 

District Engineer, Dacca. 

Dead. 


District Engineer, Rangpur. 

Bistrict Engineer, Dinajjjur, 
District Engineer, Jalpaiguri. 

District Engineer, Lohardaga. 
Supervisor, Public Works Depart- 
ment. 

Assistant Engineer, East Coast 
Railway, Madras. 

Pleader, Monghyr Bar. 

Supervisor, Public Works Depart- 
ment, Bengal, 

Teacher, Civil Engineering College, 
Sibpnr. Officiating as Professor of 
Drawing, 

District Engineer, Birbhum. 
Assistant Engineer, 1st grade, Public 
Works Department, Bengal. 
Builder and Contractor, Calcutta. 
Supervisor, Public Works Depart- 
ment, Bengal. 


Sorabji Shavaksha 


1886 


Beni Madhab Mittra 

Nogendra Nath Mukhopadhyay 

Satish Chandra Chattopadl^yay 

5 Adhor Lai Chandra 
J. B. Godfrey 


1887 

1888 

1889 

1889- 

1890 


Assistant Engineer, 1st grade. 
Public Works Department, North- 
Western Provinces and Oudh. 

Assistant Engineer, Public Works 
Department, Bengal 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Works Depart^ 
ment, Bengal. ^ 

Temporary Assistant Engineer. 



LIST OF PASSED BACHELOBS AND LICENTIATES/ &G. 


9d 


B . E .“—CO c?cc?. 

Po Thoun^ 

Ehirode Chandra Mukerjce ... 

Haridas GaEguli 

10 Giris Chandra Das 
Mohini Mohan Lahiri 

Mcdhusudhan Sen Gupta 

Siirendra Nath Bhattacharii ... 

I* 

C. H. Bond 

15 Saroda Charan Mitra 

Saroda Sundar Pal 

Syama Charan Do 

Srish Chander Chuckrabarti ... 

Pores Charan Chattorjee 

20 Jotendro Nath Mullick 

Kali Narayan Sen 

Nilmoney De, b.a. 

AmnrNath Das 
Jagat Bandhu Bagclii 
25 Nogendra Nath Dutt 
Bhola Nath Banerjee 
Upendra Nath Dutt 
Prithiviraj Mukerjeo 
Ohuui Lai Surkar 
30 Chitta Sukh Sanyal 
Phani Lai Mallick 
Be joy Krishna Do 
Agnore Chandra Mukerjee 

L.C.E. 

Baj Kishna Banerjee 
Kodar Nath Das 
Bflj Krishna Coomar 
Ashutoso Mitra 
5 A. D. Atkinson 
Pnrno Chander Sarkar 
M. B. Lackersteia 

Preo Nath Banerji 
Omerto Lai Bay Chowdhury 
10 Unadi Nath Mookerjeo 


Year* , Present or last appointment 


1890 Unknown. 

f890 Overseer, Public Works Depart- 
ment, Bengal. 

1890 Orersoer, Public Works Depart- 

ment, Bengal. 

1891 

1891 Overseer,^ Public Works Depart- 

m«nt, Bengal. 

1892 Assistant Engineer, Public Works 

Department, Bengal. 

IS93 Overseer, Public Works Depart- 

ment, Bengal. 

1892 Temporary Assistant Engineer, 
Madras. 

1892 Overseer, Public Works Depart- 

ment, Bengal. 

1893 Assistant Engineer, Public Works 

Department, Bengal. 

1893 Overseer, Public Works Depart- 

ment, Bengal. 

1894 Apprentice Engineer, Public Works 

Department, Bengal. 

1894 Assistant Engineer, Public Works 
Department, Bengal. 

1894 Overseer, Public Works Depart- 

ment, Bengal. 

1894 Overseer, Public Works Depart- 

ment, Bengal. 

1894 Overseer, Public Works Depart- 

ment, Bengal. 

1896 Apprentice Enaineer. 

1896 7 Overseer, Public Works Depart- 

1895 S ment Bengal. 

1890 1 

1890 

1896 

1896 Practical Training. 

1896 ' I 


1896 J 


1894 

1864 


Executive Engineer, Public Works 
Department. 

Betired. 

Bietired. 

Executive Engineer, Eastern Bengal 
State Eailway. 

Dead. 


1864 

1864 

1865 
1865 
1867 

1867 

1867 

1867 


Khetter Nath Ghose 


1807 
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ENGINEER DEPARTMENT, 


Ia.C, IS,. -^ continued, 

Bbuban Mohan Bose 

Jogcndro Nath Mookerji 
Kanti Chundra Bauer jec 

16 ProBonno Coomar Daniary 
Sandam Ctarn Patnailr 
Haran Clmnder Banerjeo 
Kslly Prosouno Moolierji 
Aghove Nalh Mookerji 
20 Cyan Chandra Kay 

Woo lay Narajan Singh 
liakhal Das Chattcrji 
Rally Sunker Chatterji 


Kerty ChundtT Chowdhury , . . 
25 Chander Mohan Kay 
Dhurroncy Dhor Bancrji 
W. P. Milne 

J. 11. Swindon 
Prosonno Kumar Pal 

30 Troylukho Nath Bancrji 

F. M. D’Ko;!trio 
llerambo Nath Das 
Bhut Nath Chuckcrbutty 

Prco Natli Ohose 
36 Kenaram Bose 
Mali Lai Ash 
Kaj Krislina Das 
Gil is Chandra Blior 
Benay Krishna Bose 
40 Durga Uharan Chukorbutty ... 

Gopal Lai Banerji 
Kissori Mohan Mookerji 
Giris Chundra Dutt 
Brindaban Chandra Pal 
46 Bonod Bchary Pal 
11 ari C haran Pal 
J ogendro N ath G hose 
Prasaima Kumar Sen 
Benoy Krishna Mookerji 
60 Purno Chandra Chatterji 

Kunjo Behary Bose 
Hari Das Chatterji 
Nebaran Chandra De 
Priya Krishna Biswas 

65 Atul Chandra Bandyopadhyay 
NogendroNath Bandyopadhyay 


Present or last appointment. 


Executive Engineer, Bareilly* Bam- 
pur. 

Supervisor, Public ' Works Depart- 
ment, Bengal. 

Retired. 

Retired. 

Deceased. 


Retired. 

Executive Engineer, Public Works 
Department, Northern Bengal 
Railway. 

Rptired. 

District Engineer, Ghogipur. 

Executive Engineer, B. R. M. 
Railway. 

Retired. 

Sub-Engineer, Public Works Do- 
partment, Bengal 

Supervisor, District Board, Muzaf- 
farpur. 

District Engineer, Pabna. 

District Engineer, Myinensingh. 

Port Commissioners’ Engineer, 
Calcutta. 

District Engineer, Tippera. 

Municipal Engineer, Howrah. 

Calcutta Municipality. 


District Engineer, 24-Parganas. 
Supervisor, Public Works Depart, 
ment, Bengal. 

District ICngineer, Birbhum. 

District Engineer, Balasore, 


District Engineer, Noakhali. 
District Engineer, Backergunge. 

Sub-Engineer, Public Works De- 
partment, Assam. 

District Engineer, Khulna. 

Distiiot Engineer, Mymensingh. 
Supervisor, Public Works Depart- 
ment, Bengal. 

District Engineer, ig^lamau. 
Overseer, 1st grade, Public Works 
Department, Assam. 


Year. 


1867 

1868 
1868 

1869 

1869 
1H70 

1870 
1870 
1870 

1870 
1S71 

1871 


1872 

1872 

1872 

1872 

1872 

1872 

1H73 

1873 

1874 

1874 

1876 

1876 

1876 

1875 

1876 

1875 

1876 

1876 

1876 

1876 

1876 

1877 
1877 
1877 
1877 
1877 
1877 

1877 

1878 
1878 
1878 

1880 

1880 
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L.C.E. — concluded, 

Bhabadeb Chattopadbyay 
Ashutosh Chattojpadbyay 
Gopal Chandsa Chattopadhyay 

60 Abboya Cbaran Dutt 

Jnanendro Natb De • ... 

Bama Cbarun M nkhopadby ay 
Abiaasb Cbander Boy 

Radha Raman Guha 
66 Satya Cbaran Bandyopadbyay 
Lalifc Mohan Basaok 
T. B, Byer* 

P. W. Byers 
Pran Krishna Sen 

70 Bbushan Chandra Bandyopa- 
dhyay. 

Sita Prasanna Koy 

Hari Prosad Gbosal 

J, A. Martin 

C. P. Warde 

76 Akbil Chandra Marik 

Banku Bebari Mukbopadbyay 


L.E, 

W. A. E. Hanby 

Hpo Thine 

H. E. W. Martindcll 

Hari Charan Mukhopadhyay ... 
6 Surcndro Nath Barat 

V. B. Webber 

Nabakumar Chakrabarti ... 
GyanendroNath Gangopadhyay 
Krisnadhone Bandyopadbyay 

10 Kalibar Bhattacharyya 

Kajendro Nath Mukhopadhyay 

W. S. Bremner 
Sarat Chander Sen 

Trailokya Natb Mazumdor ... 

16 Naj;endra Nath Mitra 


Resent or last appointment. 


Contractor, Madras. 

District Engineer, Faridpor. 

Supervisor, Public Works Depart- 
ment, Bengal. » 

Calcutta Municipal Corporation. 

Out of employment* • 

• 

Supervisor, Public Works Depart- 
ment, Assam. 

Teaclier, Dacca Survey School. 

Engineer, private service. 

Out of employ. 

District Engineer, Malda. 

Teacher, Civil Engineering College. 

Supervisor, Public Works Depart- 
ment. 

Supervisor, 1st ffrade, Public Works 
Department, Bengal. 

Supervisor, Public Works Depart- 
ment, Bengal. 

Supervisor, Public Works Depart- 
ment, Bengal. 

Public Works Department, India 
Government. 

Executive Engineer, Public Works 
Department, Bengal. 

Deceased. 

Supervisor, Public Works Depart- 
ment, Bengal. 


Assistant Engineer, Public Works 
Department, Bengal Railways. 

Assistant Engineer, Public Works 
Department, Burma. • 

Assistant Engineer, •Public Works 
Department, Burma. 

Teacher, Civil Engineering College. 

Overseer, Public Works Depart- 
ment, Bengal. 

Temporary Assistant Engineer, 
Burma. 

District Engineer, Bogra. * 

District Engineer, Howrah 

Overseer, Public Works Depart- 
ment, Bengal. 

Deceased. 

Overseer, Public Works Depart- 
ment, Bengal. 

Assistant Engineer, drd grade. 

Assistant Surveyor, Survejor- 
Generars Office. 

Overseer, Public Works Depart- 
ment, Bengal. 

Temporary Assistant Engineer, Bur- 
ma, Public Works Department. 


Year. 


1880 

1880 

1880 

1880 

1880 

1880 

1880 

1880 

1881 

1881 

1881 

1881 

1881 

1883 

1882 

1883 

1883 

1883 

1886 

1886 


1886 

1886 

1888 

1888 

1888 

1888 

1889 

1889 

1889 

1889 

1889 

1889 

1889 

1890 
1890 
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BKOINBER DEPARTMENT, 


L E. — concluded. 


Year. 


Present or last appointment. 


P. F. Bion 

Mahendra Nath Dutt 
JaduNa^hDas 

Bankim Krishna Ghose 

< 

f 

20 Abdul Eahman 

G, J. St. C. Sedgley ••• 

Satyaranjan Khastgir 

Upendra Nath Mukhopadhyay 

Ahindro Chandra Mukhopa- 
dhyay. 

25 Anango Mohon Pal 

Amullya Krishna Bhattacharjoe 

Baidya Nath Chatterjee 

oarat Chandra Sur 

Pyari Charan Gupta 

SO Bonesh Chander Daa ... 

Manmatha Kumar Bosu 
Jadub Chander Talapatra 
Sarbaranjau Lnhiri ... 

Nanda Lai Do 
35 KedarNath Mazumdar 


1890 

1890 

1890 

1890 

1890 

1891 

1891 

1891 

1892 


Assistant Engineer, Burma.^ 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Works Depart- 
ment, Bengal. 

Oversfeer, Public Works Depart- 
ment, Bengal. 

Unknown. ^ ^ 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Wofks Depart- 
ment, Ben<ial. 

Overseer, Public Works Depart- 
ment, IJengal.. 

Assistant Engineer, Burma. 


1892 

1893 
1893 

1893 

1894 

1895 

1895 
189 > 

1896 
1896 
1896 


Overseer, Public Works Depart- 
ment, Bengal. 

Overseer, Public Works Depart- 
ment, Bengal. 

Overseer, Public Works Depart- 
ment, Bengal 

Overseer, JPublic Works Depart- 
ment, Bengal. 

Overseer, Public Works Depart- 
ment, Bengal. 

Under practical training in the East 
Indian Railway Colliery, Giridhi. 

1 Overseer, Public Works Depart- 

) ment, Bengal. 

I Under Practical Training. 


K.B . — Any inaccuracies in the above list should be brought to the notice ot the Principal. Passed 
students out ol eiuploy should reirister their nuiue't and addn'ssHs in the Hnncipal’s ofllco. It is parti- 
cularly requested that on any student getlin^ an appointment or chariKinn; his appointment, lha 
Intornialion bo forwarded to tiio ri'mcipal for incorporation in the Cq1U‘(;o Calendar. 




SCHOT,AESHIP HOLDBRB A»D HBDAltLIVN. 


ENGINEER DEPARTMENT. 


SCHOLASS AND MEDALLISTS. 


Fwbes* Memorial Scholara. ■ 

iQQA ( Bhuean Chandra BaDdyopadbyay. 
Kali Gopal Rudra. 

1881 Not awarded. 



0. P. Warde. 
■Hari'Pada Ghosal. 


1883 

1884 
1886 


TV. A. B. Hanby; 

Tarak Chandra Ghose. 
Hpo Thine. 

Not awarded. 


1 aad ^ H. E. TV. Martindoll. 

) Hari Oharan Mukhopadhyay. 

lftP7 i Nogendra Nath Mukhopadhyay. 
) Bajendra Nath Mukhopadhyay. 

1 aaa Adhor Lai Chandra. 

S. Bremner. 


IQoq I Mohindra Nath Datta. 
loo I Gangopadhyay. 

1 ooA J Gliris Chandra Das. 

I Modhu Sudan Sen Gupta. 

18Q1 I Ahindra Chandra Mukhopadhyay. 
* j Amullya Kristo Bhattaoharjee. 

1 0 QO \ Syama Charan De. 
lo^ { Pyari Charan Gupta. 

1004 ( Bassanto Kumar Sen. 
loyo j Chandra Chahrabutty. 

-QQ I ( Amar Nath Daa. 

J Bonesh Chandra Das. 

,qok ( Bhola Nath Banner iea. 
j Prithiraj Mukerjea. 

1 aaa I Asutosh Guha. 
lo9o J Mohan Ghose. 
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BNOINBER BBPARTMBKT. 


1895 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 
' 1895 

1896 

1891 

1892 

1893 

1894 

1895 

1896 


Siblet/ Mining Scholars. 

i. 

Hone&li Chandra Das. 

Amhika Charan Chaudhuri Medi\liM%. 
•-XJpendro Nath Bandopadhyay. 

I Not awarded. " 

Rajendra Nath Mukhopadhyay. 

I Not awarded. 

Sorabji Shavaksha. 

Beni Madhab Mittra. 

Nogendro Nath Mukhopadhyay, 

Satish Chandra Chattopadhyay. 

Khirodo Chandra Mukhopadhyay, 

Giris Chandra Das. 

Madhusudhun Sen Gupta. 

Syama Charan De. 

Nilmoni De, b.a. 

/^mar Nath Das. 

Bhola Nath Banerji. 

Trevor Medallists^ 

Mohini Mohan Lahiri, 

Ahindra Chandra Mukhopadhyay. 

Baroda Sundar Fal. 

Sris Chandra Ghakarvarti. 

Amar Das. 

TJpendra Nath Dutt. 



8CHOLAK8HIP HOUDERS END MEDALLISTS, t 101 

Litit ofpamd students who obtained guaranteed appointments as Assistant 
jEnginecrSf Public Wbrk&Department. 

iQcK I Annoda Prosad Sarcar. 

I 0. P. Wards. 

1886 W. A. E. Hanby. 

1887 Sorabji Sha'uksha. 

4888 Beni Madhab Mittra. 

1889 I Natb Mookerj'L 

* ” E. W. Martindeli. 

1890 W. S. Bremner. 

,c.Q, F. F. Bion, 

Mohendro Nath Butt. 

1892 G. J. St. 0. Sedgley. 

ifiQQ I Ahendro Ghander Mookerji, 

^ I Modhu Sudhan Sen Gupta. 

1894 Saroda Sundar PaL 

1 aQ»i j Chander Chakravarti. 

1 Poresh Charan Chatterji. 

1896 Amor Nath Das. 



CIVIL ENGINEERING COLLEGE, SIBPUR. 


APPBENTICE DEPARTMENT. 


G;ENERAL RULES. 

1. The College is under the general supervision of a Board of 

Visitors appointed by the Government. ^ 

2. The Principal of the College is charged with the general control 
of the College and Workshops, including the regulation of the course of 
study, theoretical and practical, the supervision of the mess and other 
domestic arrangements, and the maintenance of aiscipTine ; and he will 
from time to time issue such rules as may be necessary to secure those 
objects. 


Bulks foe Admission. 

3. For admission to the Apprentice Department, candidates must 
be at least 15 and not more than 17 years of age.* 

They must have passed Standard VII of the Code for European 
Schools, or the University Entrance Examination. They must submit 
their applications accompanied by a certificiate of age and a certificate 
showing that they have passed the requisite standard, so as to reach the 
Principal not later than the 6th January of each year. No applications 
will be attended to after this date. 

4. The number to be admitted each year is limited to 60. 

6. Every applicant, before admission to the College, will be 
examined by the College Surgeon as to his physical strength, chest 
measurement, fitness for manual labour, and eyesight. If this officer’s 
j:epoi;t is unsatisfactory, the applicant will not be admitted, 

6. Before«an apprentice is admitted to the College, his parent or 
guardian must sign an agreement in the form shown in Appendix A, 

7. The session begins on the first Monday in February. All 
apprentices are required to join the College on that date. Any 
apprentice prevented by sickness from attending on the opening day 
must produce a certificate to that effect from a Civil or Assistant 
Surgeon, ‘failing which he will be liable to a fine not exceeding Es. 10. 
No apprentice will be admitted or re-admitted to the College after the 
close of the month of February, except by special order of the Director 
of Public Instruction. This permission will only be given under 
exceptional circumstances. 


Course of Instruction. 

« 

8. There 'will he a long -racation from about the middle of August 
to the end of October. Every apprentioe must leave the OoUege 


* The age ae given in the CiUcutta, or other Univereity oertifieate, is the only one acc^ted. 
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during this vacation, and pa:rent8 or guardians must satisfy the Principal, 
before their sons or wards can be ad^tte^, that they are able to oon-* 
form to this rule. 

9. The full course of instruction in this class will extend over five 

years, during the first three and-a-half of which the instruction will 
be both theoretical and practical. The last year and-a-half will be 
spent entirely iu practical work. For details of the course of study, 
eee Appendix B. * 

10. Every apprentice who passes the annual examination held at 
the end of the Beotmd year will be entitled, t)n leaving the College, to 
a certificate, stating that the holder possesses the theoretical quwfica* 
tions required of a sub-overseer in the Public Works Department. 

11. *An apprentice who passes the final examination held at the 
end of three years and-a-half will be entitled to a third-grade Overseeris 
certificate. 

12. On ther completion of his practical course, an apprentioe will 
be entitled to a first or second-grade Overseer’s certificate, aooording to 
the estimate formed of his wOrk by the College authorities. A Oollege 
certificate gives the holder no claim to a Government appointment. 

13. No apprentioe who at the end of three years and-a-half leaves 
the Oollege with a third-grade Overseer’s certificate will at any future 
time be allowed to return for his practical course. 

14. Every apprentice who leaves the College after the expiration 
of the five years’ course will receive a certificate in the form shown in 
Appendix 0, provided that he has attended the Workshops on 80 per 
cent, of working days during the last 18 months of his apprenticeship. 

[Note:— 

Exiraci from iliA ** Calcutta Gazette ** of the IGtk Match 18^^ 79, Part IB, 

A candidate for employment on the Subordinate Bnginoering Staff of the District Engineer 
must be ciualified in one of the manners following, that is to say : — 

(1) If the pay of the appointment is Ks. 60 per mensem, or more, ho must hold— 

{a) a certificate from the Principal of the Government Engineering College at Sibpur 
that he has sensed his apprenticeship there and passed the final examination qualifying him 
for employment in the iSiblic Works Department os a Foreman Mechanic or an Upper Subor- 
dinato.J 

15. Apprentices will attend in the class-rooms and in the Work- 
shops in accordance with the College time-table. The liours of work 
may vaiy with the seasons of the year. 

16. All apprentices will be required to reside on the College 
premises, so for as the accommodation will permit. 

Peee and Eeduced Pee List. 

17. * European or Eurasian apprentices, up to the nxunber of 
25, are received into this department on payment of Bs. 5 a month 
for the twelve months of the year. The cost of messing is 
estimated at Bs. 20 a month. In the case of these 25 apprentices, 
the balance, viz., Bs. 16 a month, will iSe p aid to the mess fund by 

* These rules apply only to apprentices whose parents or guardians roside within the limits 
of the jurisdiction of the Lieutenant-Qovemor of Bengt4 ; but the sons of East Indian Railway 
employes, of soldiers serving in India, of Survey, Telegraph, and other Government officers who 
are liable to be employed in Bengal, arid of Government pensiotters, who, when on active service, 
were liable to be so employed, are ^missiblo to the reduced fee>list* 

As reduced foeshins, Ac., are awarded by the Board of Visitors after the opening ^the 
session to those apprentices who may have joined the College, none can be gtjaranteed before* 
liand. Forms to be filled up for the consideration of the Board are supplied on application. 



104 


AFFBENTICE DBPABTMENT. 


Qovernment. In addition, fi^e such apprentices are admitted free. 
Thus the total of free apprefatices and apprentices' on a reduced fee 
will be 30. 

18. Europeans and Eurasians in excess of that number will be 

received as apprentices into the College, so far as the accommodation 
will permit, on paying the full cost of their messing, vis., Bs. 20 
a month. This charge will be payable during the term, reckoned at nine 
months and'a-half. During the vacation, taken at two months and- 
a-half, a charge of Bs. 2 a month will be made to defray the cost of 
maintaining mess servants. * ^ 

19. * Native apprentices up to the number of 40 wifi be 
received into the Apprentice Department on payment of Bs. 2 a month 
for the twelve months of the year. The cost of messing is estimated, 
at Bs. 7 a month. In the case of these 40 apprentices, the balance, 
viz., Bs. 6 a month, will be paid to the mess fund by Government. 

20. Native apprentices in excess of this number *will received 
into the College on paying the full cost of their mess, viz., Bs. 7 
a month. This charge will be payable daring the term, reckoned at 
nine months and-a-half. During the vacation, reckoned at two months 
and-a-half, a charge of Be. I a month will be made to defray the cost of 
superintendence and mess servants. 

Stipends. 

21. After the final examination, 10 stipends of Bs. 10 and 10 of 
Bs. 6 each, tenable for one year and-a-half, will be awarded to those 
apprentices who pass the best examination, both theoretical and 
practical. 


Standing Obders for Students. 

22. Every resident European apprentice will join the European 
mess. On joining the mess, every apprentice will pay an entrance fee 
of Bff- 10 to the mess fund to provide for the cost of crockery, knives 
and forks, taWe linen, &o. A list of breakages and other damage 
done will be prepared monthly, and each apprentice will be required 
to pay, by the 15th of the following month, an equal share of the cost. 
On leaving the mess, if an apprentice has paid all demands, his 
entrance fee will be returned to him; otherwise it will be forfeited 
to the moss fund. 

^3. Hindu apprentices must ordinarily join the College mess for 
Hindus, and abide by the rules sanctioned by the Principal for the 
management of their mess. Each student on joining the mess will be 
required to deposit “ caution-money ” to the amount of Bs. 6, which 
will be ultimately returned to Abe student if he has not rendered himself 
liable to the forfeiture of the whole or any part of it. 

♦ Thfiso nilofl apply only to apprentijpes whose parents or guardians reside within the limits 
of the jurisdiction of tho Ijicutenant-Governor of Bengal ; but the sons of East Indian Railway 
employes, of soldiers serving in Indi^ and of Survey, Telegraph, and other Government 
officers T^ho are liable to be employed in Bengal are admissible to the reducdaree-list 

As reduced feeships, Ac., are awarded by the Board of Visitors after the opening of the 
eesrion to those apprentices who may have joined the College, none can be guaranteed before- 
hand, Forms to ^ filled up for the consideration of the Boara are supplied on applicationt 
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24. Each reeident apprentice must provide hie own clothing and 
bedding and a bedstead. Mo furniture may be brought into the 
College without speoial permission. 

26. All payments must be made into the Principars office (m or 
before the 15th of the month for which the money is due, after which 
date no payment will be taken unless accompanied by a fine of Be. 1 
for every three daj^s of delay. If the payment is not made*during the 
month for which it is due, the defaulting apprentice’s name will be 
struck ofP the College books, and he will not bd re-admitted until he 
has phid all arrears with fines. 

26. The monthly charge for messing may, if necessary, be 
altered from time to time in reference to the prices of provisions. 

27. All breaches of discipline committed by any apprentice will 
be reported to the Principal, who will dispose of them according to the 
rules and practice of the Education Department. 

28. A ' Conduct Eegister of each apprentice will be kept by the 
Principal. The Principal hos no power to cancel or alter an entry 
once made and signed. 

29. Apprentices are liable to have their names placed in the 
Conduct Register as defaulters for the following offences:— 

(i) Disobedience of orders. 

{ii) Absence without leave. 

(m) Idleness. 

{w) Insubordination or disrespect to the College or Workshop 
authorities. 

30. Apprentices may be removed from the College for habitual 
or gross misconduct, for continued idleness or neglect of work, or for 
frequent entry in the Oouduct Eegister. Every such removal should be 
reported to the Director of Public Instruction, and any fees paid by 
the apprentice shall be forfeited. 

31. Every apprentice will be responsible for any machines, tools, 
or other articles that may ho placed in his charge. He must produce 
them when called upon to do so, and must at once report! any damage 
done to them. In case of loss or damage arising from oarelessness, he 
may be called upon to pay the cost. 

32. A certain number of the apprentices will be appointed 
monitors, whose duty it will be to assist the College authorities in 
the maintenance of discipline. For the performance of this duty each 
monitor will receive a small sum monthly. 

33. Any monitor may be removed by the Principal for miscon- 
duct or for inefficiency in the discharge of his duties. 

34. No resident apprentice wiu ordinarily be allowed to keep 
a private servant. 

85. On Sundays all resident Christian apprentices, Protestant 
and Roman Catholio, will be required to attend the services held in 
their respective chapels. 

36. All apprentices will be required, while in the Workshops, to 
wear a uniform dress. 

87. Ijeave will be granted by the Principal only. No leave will 
be granted except on a written application. 
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38. No resident appreSitioe may leave the College^ premises 

without the written orders of the Principal, whether on special leave or 
on a general holiday. _ ^ , 

39. All European apprentices will be encouraged to join the 
Volunteer Corps. Those who join it will be allowed woh occasional 
leave as may be required by the regulations relating to Volunteers. 

40. One appoiutment is guaranteed yearly to apprentices of the 

College. The selected, man is posted as Overseer, third grade, in the 
State Bailways on the non-|>enBionable establishment. , 

41. All apprentices are obliged to join the College Athletic Club, 
the subscription to which is Bs. 3 per annum and the entrance fee 
Be. 1. 
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APPENDIX A. 

CIVIL ENCINEEEING COLLEGE, 8IBPUB. 

Memorandufti of the conditions under v>hich 

is admitted as a MecMtnical Apprentice to the (^ivil JSnginhring College^ 
8iJ!>pur* 


1. He will be subject to the regulations set forth in the Eules of the 
Apprentice Department. 

2. He will pay his own travelling expenses to Sibpur. 

3. He will be«on prrbation for six months; at the end of which time, if it 
appears that 'he is not physically fit for the work, or if for any reason (other than 
misconduct) it appears inexpedient to retain him, he will be sent back to his 
friends at the expense of Government. 

4. The undersigneds 

will for five years, beginning from the date of admission to the College, 

provide 

with suitable clothes and the books required in his class ; and will pay in 
advance to the Principal of the College, on or before the 16th of each month, the 
sums stated in Eules 17, 18, 19, 20, 22, 23, and 24. He will also make arrange- 
ments for the removal of 

from the College during the long vacation under Eule 8, or any other time 
when required by the Principal. 

6. In consideration of the foregoing conditions, . 


will be fed and lodged for a period of five years (excluding vacations), and will 
receive such instructions as will qualify him for employment as an ITpper 
Subordinate in the Public Works Department and as a Foreman Mechanic. 

6. Employment is not guaranteed after completion of apprenticeship. 

Signature of parent or guardian. 

Address. 


Signature of witness. 
Address. 




Signature of the Principal, Civil Engineering College, Sibpur. 


Dated the dag of 


1S9 . 
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APPRENTICE DEPARTMENT. 


List of Books h he procured by Apprentices. 


Students will provide themselves with the following books ir 


First year 


f Arithmetic 
I Euclid 
Algebra 




Mensuration 

Engineering 


^Drawing 


Charles Pendlebury^s. 

Hall and Steren^s. 

Hall and Knight’s Ele- 
mentary Algebra. 

Todhunter’s. 

Elementary ‘‘ Building, Con- 
stniotion, and Drawing/' 
by Edward J. Burrel. 

Linear Drawing (Davidson's). 


( Trigonometry 

ISSg 

Drawing 


Hamblin Smith’s. 

... Roorkee papers. 

... Roorkee examples. 

... Projection (Davidson's). 


f Kinetics and Kine- Blaikie’s Dynamics, 
matios. 

Physics ••• Balfour Stewart’s. 

Third year Chemistry ... Remscn’s. 


Masonry ... | jjoorkeo papers. 

Roads ... ) 


X i.- I Blaikie’s Dynamics. 

Hydrostatics ... ) 

Physics ... Balfour Stewart’s. 


Fourth year 




Steam-engine 


... Jamieson’s. 


j Mechanism ... Tates, 
j Applied Mechanics Roorkee ^ Simple 
t Mechanics. 

( Buildings ... Roorkee papers. 


Applied 



Course of Study for the Apprentice Department, 


RULES. 
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APPRENTICE DEPARTMENT. 


CIVIL ENGINEERING COLLEGE, SIBPUR. 

Apprentice Department. 

Full Course Certificate,. 

CBBTiTiBi» that , years . , moDths, was a 

student in th6 Apprentice Department of the Civil Engineering College, Sibpur, 

from 189 to 189 ,! , and passed the 

Final Examination qualifying him for employment in the Public Works Depart- 
ment as an Upper Subordinate or Foreman Mechanic. , 

Apprentice appeared at the Final Examination held in 189 • 


Subject. 

Pull marks. 

Marks obtained. 

Division. 

Rbmabes. 

Monthly Exanilnationa 

Mathematics 

Natural Science 

Bnrveying 

Drawinff ... 

Engineering 

Ditto (Practice Course) 





Total ... j 






Apprentice has spent time in the shops as follows : — 


Shops. 

Months. 1 

Proficiency, 

Carpenters' 

Blacksmiths’ v ' 

Moulders^ 

Fitters’ 




Apprentice held the post of Monitor for - , months* 

‘ Apprentice's character is as follows as regards the qualities mentioned 

I, — Truthfulness ' ... 

II. — Industry 

III —Energy » ... ••• 

IF.—Obcdience 

General remarks 


SiBFVB ; 


Frikeipali 
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APPRENTICE department. 

WOBKSHOP COURSE. 


WorkBhop HourB — Jonipr Apprentices, 8 — 11 ; Senior Appi^entices, 
8-11 andl2.30-.f * 

First Year. 

Varpentera^ Shop . — Apprentices are made acquainted with and shown 
how to use and handle properly the tools ordinarily employed for the 
purposes of carpenters’ .and joiners’ work. They are taught the method 
of preparing wood, setting out, and forming the various joints. The 
practical application of the fonegoing instruction is brought to bear by 
employing them in making tools, boxes, doors, windows, roof trusses and 
other framings required for buildings, and other engineering works. 


Second Year. 

BlacksmiM and Boiler-makers^ Shop . — Appreutioes are taught to 
use and handle correctly the different tools, to lay and manage the fires, 
to draw down, bend, jump, weld, split, punch, chamfer, and temper. 
After this they are set to make small forgings of tools, bolts, nuts, hooks, 
and shackles, and also of parts of trusses, as well as other forgings of 
parts of machines. In the boilor-makers’ shop they are familiarised 
with the use of rivetting tools and the process of rivetting, and learn to 
punch and shear correctly with the machines for that purpose. 


Third Year. 

Vicemen and Fit ter 9 ^ Shop . — The apprentices are put through a 
course of chipping, filing, and fitting so us to gain experience in the 
tools used by tnis class of workmen, after which they make up various 
tools required in the fitters’ shop, and assist in ordinary fitting work. 
Those who prove themselves sufficiently proficient are then put on as 
attendants to the workmen employed on the different machines 6o as to 
acquire a knowledge of lathe-work, such as facing, surfacing, turning, 
boring, and screw-cutting, and also shaping, drilling, slotting, and 
planing in the machines used for these purposes. They thus gain 
confidence in using these machines so as to bo entrusted to work them 
by themselves. 


EXAMINATIONS. 

Annual examinations are held at the end of the first, second, and 
third years. Each apprentice has to produce within a given time certain 
tasks allotted him bearing upon the instruction received during the 
course of the year. 
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Fourth Year, 

Foundiyor Moulding Shop . — Only six months of the apprentice's 
time is devoted to this shop. They learn to use the various moulder’s 
tools, to mix foundry sand and loam, to make moulds from patterns 
supplied, and are shown how to ensure good work and clean castings. 
They are ^Iso taught how to prepare and charge the cupolas. An 
insight int 9 nature of the wooden pattens required for forming 
the moulds being thus obtained, they arc set to work with the pattern- 
makers to make patterns, from which they are expected to p-roduce 
castings. 


EXAMINATIONS. 

At the end of the three and-a-half years the apprentices having 
gone through the various shops have a fiml examination, and in a given 
time have to produce pieces of work requiring the use of the different 
tools used in the respective shops, to show that the skill acquired by 
them has been maintained, and that they show sufficient mechanical 
aptitude to be considered fit to complete their apprenticeship. During 
the three aiid-a-half years theoretical instruction in the College and 
practical training in the Workshops are simultaneoTisly carried on, but 
during the remaining one and-a-half years they are solely employed in 
the shops, and are designated “senior apprentices.^^ 


Fourth and .Fifth Years. ‘ 

8e7iior Appref^tices — Are employed independently on the lathes, 
drills, shaping, slotting, planing, punching, shearing, and screwing 
machines, and are taught to set out and mark off work for them, these 
machines being brought into use to make tools, machines, parts of 
engine and jfamp fittings, and any other instructive work that may bo 
going on in the shops. They assist generally in the repairs to the 
hulls and machinery of launches, also in repairs to portable engines, 
centrifugal, donkey, and other pumps. They are taught to make steam 
joints, pack glands, set valves, and get up steam and drive engines so 
as to bo competent to take charge of (as well as carry out any 
necessary repairs to) portable or fixed engines and boilers or a steam- 
launch. They are also instructed in laying out work to full size on 
the drawing boards, from drawings, for the use of the workmen. 
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Form of application to be filled in by a candidate for 
admission to the Apprentice Department, dull 
Engineering College, Sibpur. 


I de’sire to be admitted to the Apprentice Department, Civil Engineer* 
ing Oollegb, Sibpur, and enclose : — 


(ff) Certificate of having passed the Entrance Examination 
of the Calcutta University, or the 7th Standard of 
the European Schools. 

(/;) An attested certificate of age, 

(o) Name, address and occupation of father or guardian. 


Signature of dfplieaift. 


Doled 


189 . 


n tliifl form is not properly filled up, no notice will be takte of the applicethm. 
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APPRENTICE DEPARTMENT. ' 

MONTHLY EXAMINATION. 


March 189G. 

Uth year, 

o 

1. What is Electrical Induction P Describe what happens when a 
body is charged by Induction. Given that a glass rod rubbed by silk 
is positively charged, show how to determine with the aid of the 
Electroscope the nature of a charge on any other body. 

Describe and explain the action of Thomson’s Eeplenisher, giving 
a diagram. 

2. Define Potential, and explain how it is measured. Find 
an expression for the potential of a condenser consisting of two con- 
centrio spheres separated by a layer of insulating material, the radii 
being a and 6. 

3. Find the point of application, direction, and magnitude of two 
parallel forces, P and Q, acting at points A and P. 

4. From a square a portion is cut ofE by a line passing through 

the middle points of two adjacent sides. Find the centre of gravity 

of ‘tho 1 emainder. 

< 

5. Given a freehand sketch with index of Newcomen’s 
engine. Describe in your own words its action, and how you would 
start it. 

6. Describe in your own words the several efEects which take 
place in succession on applying heat to a lump of ice enclosed in a 
cylinder. 

Distinguish between saturated steam, dry saturated steam, and super- 
heated steam. 

7. Explain the meaning of the following terms:— 

Eeciprocating rectilinear motion, reciprocating curvilinear motion, 

angular velocity, receivers, communicators and operators of a machine, 
modulus of a machine. • 

,8. What do you understand hy the term Principle of virtual 
velocities. Explain its meaning clearly by an cxaifiple from any 
machine you know. 
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9. Define — Load, line load, stress, strain, proof and working 
loads, faotor of safety, modulus of fracture and modulus of elasticity. 
Name the principal modes of application of load with their primapal 
subdivisions. 

10. The section of an iron bar 20 feet long is 3" x f*'. It bears 
a weight of 26 tons. Find the elongation, the modulus of elasticity 
being 9,000,000 lbs. 

11. A cylindrical boiler 7' 6" in diameter has to sustain a pressure 
of 90 lbs per square inch. Compute the requisite, thickness bf wrought- 
iron pjates, taking 10 as the factor of safety.^ The tensile strength of 
double rivetted plates is 48,000 lbs. 

12. 'phe iron composing the links of a chain is in diameter. 
If the chain is broken by a stress of 4 4 tons, what amount of 
tenacity does the iron indicate ? Express your answer in tons per square 
inch. 


3rd year 


1. Explain the following : — Ashlar, coursed rubble masonry, 
common rubble masonry, block-xn-course, bond, racking back, pise walls, 
inverts, relieving arches, intrados, spandrels, voussoirs. 

2. Describe how bricklayer’s scaffolds are made. Why should they 
not be loaded heavily ? If it is required to load them heavily, what 
precautions arc to be taken ? 

3. Describe a centering with sketches. What are the chief points 
to be attended to in all centerings ? 

4. In any triangle show that — 


(n) 

W 


a = 6 cos. 0 

^ A— B 
tan. 


+ c cos. B. 

a — d 0 

cot. 


5, If A + B + 0 = 180® show that — 

(ff) Oos.2 A + OOS.2 B + oos.2 C + 2 cos. A cos. B oos. 0=1. 
(6) Oos. A -f cos. B 2 sin.^ ~. 

C 


6. (a) Given log. 60195 = 4-7795532. 

log. 60196 = 4-7796604. 

Find the number whose logarithm is 2*7795561. 

(b) Given L cos. 29° 26' =s 9-9400536. 

L 008. 29° 26' = 9-9399823. 

Find the angle whose L cos. is 9*9400612. 

7. Describe a maximum and a minimum thermometer, pointing out 
the use of sudh thermometers, how they are set, and ho^ read. 

Oonvert 84° F. into 0. & R. 
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8. Define the ooeffioient of expansion, linear and cnbioal. Prove 
that the ooeffioient of eubio{£ expansion is three times the coefiSloient of 
linear expansion. 

A steel rectangular block measures 30o. by 60o by 10c. at 64®0. 
Find its volume at 40°0. Coefficient of linear expansion = • 0000116. 

9. In what respects do gases difEer from solids .and liquids in 
regard to e^cpansion P 

r VP 

Prove that for gases = constant, 

^ e 

10. What is an element and a compound? What is chemical 
action? What three kinds of chemical aotiou are there? What is 
meant by the term “ burning '"? Describe an experiment which shows 
that when a candle burns there is no loss of weight. 

11. Describe the preparation of oxygen, and stow how the gas 

can he stored for expeiimental purposes. (This involves a‘ description 
of the gas-holder.) • 

12. Describe Kipp’s apparatus for obtaining a constant supply of a 
gas. 

Suppose you had vessels of 0, H, N H3, N, NgO, NgO^ ; how 
would you distinguish these various gases from each other ? 


2nd year, 

1. Figure (tr), Plate IV is a section of a double floor carried by 
rolled-iron joists. Show a plan to the same scale, the floor-boards being 
removed. The common joists are 12", and the ceiling joists 14" apart 
from centre to centre. 

2. Figure (/^), Plate IV is a plan of a floor in which the girders are 
rolled-iron Joists 10" X 44 " and the binders of wood 9"x6" resting on 
the fbp of the Riders, and carrying 6"x 3" bridging joists, and 1 i" floor 
board, 7" wide. Give a section through AA, showing the construction. 

3. Give sketches showing the difference between a double floor 
with rolled girders and a floor consisting of rolled girders, binders, and 
bridging joists. 

4. Show by sketches the difference between single, double, and 
framed floors, giving the names of the different parts. 

6. Figure (c), Plate IV is a plan of a double floor showing position 
of girders. Give a section through AA, showing rolled-iron girders 
6" M 10", bridging joists 8" x2i", floor battens 7"xli", and ceiling 
joists 4" X 2". ' 

6. Gonstraot a scale of 8 inches to 1 mile to read to 20 paces, and 
by a vernier to 5 paces. Oneipace = 30 inches. 

7. A person observes the elevation of a tower to be 60°. On 
receding from it 100 yards further, he finds the elevation'^ to bo 30°, 
Bequired the height of the tower. 
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u? 


8. Prove the following relations—* 

(a) cos x {2 eeo x + tan x) (seo x — 2 tan x) 3 coa « 
— 3 tan X. 

{b) seo 6 + coseo 6 . tan (1 + ooseo ^6) = 3 seo*^. 

9. («) Ptad to yalM oi + TT::^=i) 

2 

• * 

(6) Extract the square root of 7 — 4^3. 

10. (,j) If ar + 7 : 2 (a? + 14) in the duplicate ratio of 5 : 8. find x. 


/j.\ TK ® _ ^ V. i. i>* + 3fl2 

( 6 ) If ^ ^ show that 2 jg + 5/5 


1 1. A box without a lid is made of wood an inch thick ; the external 
length, breadth, and height ot the box are 2 feet 10 inches, 2 feet 
5 inches, and 1 foot 7 inches respectively. Find what volume the box 
will hold. 

12. If a rectangular parallelopiped has its length, its breadth, and 
its depth respectively, a quarter as large again as another reotaugular 
parallelopiped, show that the first is nearly twice as largo as the second. 


April. 
ith year. 

1. What is diamagnetism? Mention the magnetic substances. 
What is the molecular theory of magnetism ? Draw a diagram indi- 
cating the magnitude and direction of the lines of force in the arrange- 
ment of magnets in Figure (rf), Plate VI. What is declination ? VJhat 
is inclination ? 

2. What is the cause of the enfeeblement of the current in a 
simple voltaic cell? Show how this cause is removed in the following 
cells Volta, Grove, Smee, Bichromate, Callan. 

3. Describe the Danish steel-yard and show how it msy be gradu- 
ated. Draw a diagram of a system of pulleys such that W=3IP. 

What is the angle of repose, and what connection has it with the 
coefficient of statical friction ? 

4. A true balance has one scale unjustly loaded ; U a body be suo- 
oessively sighed in the two scales and appear to weigh P and d lbs. 
respectively, ^d the amount of the unjust load, and also the true we^ht 
of the body. 

5. Olassify pillars according to their manner of failure nndw 

compression or according to the valu^ of the ratio Explain how. 

the best form of pillar is usually attained. , \ 
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6. Determine the external diameter of a cast-iron hollow coltimn 
J.0 feet high to carry a dead«weight of 10 tons, the ends to be flat and 
firmly fix^, and the weight over the centre of the column ; the thicknesfl 
of the metal to be tV of the external diameter. Factor of safety is 4, 
resistance to crushing of cast-iron is 80,000 lbs. per square inch, ajid the 
value of the constant in Gordon’s formula is 

7. What would be the height of a stone pillar, speoifio gravity 2*5, 
the lower Wooks of which would be crushed under its own weight? 
The ultimate resistan 90 to crushing of stone:^ is 5,000 lbs. per square 
inch. 

8. Find graphically the stresses in the members of a symmetrical 
triangular truss of 16 feet span and 4 foe*t rise, on which the total load 
is 8,000 lbs. 

9. Make a diagram to illustrate the four principal points of 
admission, cut-off, release, and compression in th© motion of the simple 
D slide valve, as well as the corresponding positions of th5 crank, and 
also the probable distribution of steam in the cylinder or diagram of 
work. 

10. In a single slide-valve gear ^the travel of slide is 4*6 inches 
and the angle of advance 30®, and cut-off of steam takes place while the 
piston travels 0*8 of its stroke, and exhaustion of steam begins when the 
piston has still 0*04 of its stroke to travel. Find inside and outside lap 
and lead, and maximum opening of ports. 

11. Eequired the velocity ratio of the power and weight in the 
system of rods represented in Figure (e), Plate IV, when AO=6, CB=2, 
BQ=6, aD=3, DE = 7, and EE=1. 

12. What must be the difference between the diameters of the axles 
in a compound wheel and axle, so that the velocity ratio of P and W 
may bo 100, when the length of the handle is 2i feet? 


3rd year, 

1. Into vessels containing chlorine throw (a) powdered antimony, 
(h) phosphorus, (c) copper foil heated, {(i) red cloth, (e) blotting paper 
soaked in oil of turpentine. Describe what happens, and pomt out 
what is formed in (a), (g), (e). Why is chlorine gas a good disinfect- 
ant ? 

2. .What is an acid, alkali, metal, salt? Mention the principal 
acids and bases, and give three equations showing the reaction between 
acids and bases, selecting different acids and bases for each reaction. 

3. Describe the forms in which carbon is found in nature ? Can 
either be prepared artificially ? Mention the different kinds of amor- 
phous carbon, pointing out *their uses. Describe completely the pre- 
paration of carbon monoxide. 

4. What are liquefaction, solidification, regelation, vajporisation, 

evaporation, ebullition, sublimation ? Describe and a simple 

experiment showing that the boiling point varies withT the pressure. 
What other things affect the boiling point? 
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6. What is the diffoTenoe between radiation, oondnotion and 
conveotion? What is the thermal difiosiTity of a substanoe? Desorihe 
an experiment on the thermal diffusmtj of iron and bismuth. 

6. Describe the safety lamp. For what purpose is it used, and 
trhy is it safeP 

Describe the freezing of a lake. 

7. Describe the method of sinking well foimdations in India. 

8. Sketch and describe a coSerdam. 

9.. Qive a short explanation of sheetingjf bearing and screw piles. 
Where are they generally used ? 

10. In any triangle if cos A cos B sin 0 = , show 

® sec A + sec B ’ 

that 0=90*. 

11. Solve the following right-angled triangles, 0 being the right 
angle : — 

(«) Given J=3, e=5, an(i sin. 53° 7'=-7998593 

sin. 53° 8'= -8000338. 

(i) Given b = 273, o = 785, ’log b = 2-4361626, log o = 2-8948697, 
log 730 =2-8668778, log 1058 =3 0244857, log 2 =-3010300. 

L COB 69° 38'=9-5416l26 
L cos 69° 39' =9-6412721. 

12. A person observes the angle of elevation of a hill to be 32° 14', 
and on approaching 500 yards nearer he observes it to be 63° 26'. 
Find the height of the hill, having given — 

tan 32° 14'=-63, tan 63° 26'=l-998. 


Snd year. 

1. Explain the meaning of the following terms:— Templates, wall 
plates, head, sill, door-head , straining beam, quarters or studs, and 
nogging pieces. 

2. Explain by sketches the diiferenoo between common partitions, 
trussed partitions, and brick-nogged partitions. 

3. Show by sketches how to arrange the sill of a partition so as 'to 
prevent its projecting above the floor-boards across a door-opening. 

4. A room 14' wide is to be divided in two by a quarter partition. 
It is to rest on 4J° x 3° plates, which carry the floor joiats on brick 
ofllsets. GKve an elevation of the framing *of the partition, showing a 
central opening 7' x 3' for a door. ■ The scantlings, which are to bo 
marked on the different members, are to.be as follows: sill 4°x4", 
stu^ 4° X 2", braces 4° x 2*’, door-studs 4* x S* 

5. The settlings of a framed partition oepied on two 14° brick 
walls 15' apart with a 3' doorway at the side are as follows: '—’Sills 
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4*’x S', studs 4*’x2‘', door-studs 4" x 4**, braces 4*'x2". Give an 
elevation of the partition, marking the scantlings on the different parts, 
the bottom sill to rest on stone corbels and the top sill to run into the 
walls. 

6. Draw the elevation of a trussed partition with side-door spaces 
for carrying the floor above. The span or width of the room is 20 feet. 


7. Prqve the following relations (a) cos (90° + A) = — sin A ; 

... cos A — cos 3A , o , 

— = — X- =. fail 2A. 

' ' sin 3A — sin A ' 


8. Find the values oi (a) sec (—135°), (A) coso (—690°), 

(c) sin 1485°. . 


9. Solve the equations:— (a) Sind + cos 6 =v/2; (^) Sin d— 
cos d = 


10. Show that (a) cos (A — B) = cos A. cos B -f sin A. sin B ; 
(A) tan. 75°= 2 + yO. 

11. Every edge of a certain triangular prism measures 10 inches. 

Find the volume. * 

12. The volume of a ring is 800 o. inches, the radius of cross 
section is 2". Find the length of the ring. 


1st year. 

1. Find the value of 11-23G of of ^2+ of 2-04752 
of 85. 

2. Pind by Practice the value of 14^. 3r. 2Glp. at £52 75. 6f/. 
per acre. 

3. Five men working 8 hours a day take 20 days to pave a road 
440 yards long and 35 feet broad. How many days will six men, three 
of '^hom wor^ 8 hours and three 10 hours a day, take to pave a road 
1^576 yards long and 36| feet broad? 

- 4. Solve— 

6 .-19. 

5. I bought a certain number of apples at three a penny, and 
five-sixths of that number at four a penny. By selling them at sixteen 
for six pence, I gained Z\d. How many apples did I buy P 

6. Solve— 

3 6 ^ 8 

X y 15 . 

9y - 

7. Describe a square that shall ba equal to a gi^eii rectilineal 
figure. 
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8. The square on any straight line draTra from the vertes hf an 
isosoeles triangle to the base is lees than the square on one of the equal 
sides by the rectangle contained by the segments of the base;- 

9. If a straight line drawn through the centre of a circle bieects 
a chord which does not pass through the centre, it shall out it at right, 
angles, and, consequently, if it outs it at rigbt angles, it shall bis^ 
it. 

10. What are the o|iAraoteristio8 of good timber ? 

11. Describe the qualities of good bricks, abd compare brick with 
stone' as a building material. 

13. Mention some methods devised for increasing the durability 
of buflding stone. How would you use stone of laminated structure 
in building ? 


Mat. 

^th year. 

1. Describe and explain th^ tangent galvanometer. Why is it so 
named ? State the laws regulating the action of currents on currents. 

Tej 

3. Explain the equation 0 = -g — Sliow how to arrange a 

battery of cells so as to produce the greatest effect (1) when the ex> 
temal resistance is small compared with the internal, (3) when it is 
large. 

3. Describe with a diagram Bramah’s press. A solid which is 
lighter than water weighs 6 lbs., and when the solid is attached to a 
piece of metal the* whole weighs 7 lbs. in water; the weight of the 
metal in water being 9 lbs. Compare the specific gravities of the solid 
and of the water. 

4. When a body of uniform density floats in water, show how its 

specific gravity may be determined, . 

A diving-bell is lowered until the surface of the u%tor within is 
66 feet below the Outer surface. State approximately how much the air 
is compressed. If a small hole be made in the top of the diving-bell, 
wiU the water flow in or the air flow out ? 

6. la-g plftiTi the difference between isothermal, saturation, and 
adiabatic expansion of steami, and draw roughly the curves of 'each ^in 

one diagx^. 

6. What is meant by the term “clearance”? Assuming that the 
clearance has been reduced, to an equivalent length of the stroke of 
piston, which is 4 feet, and taking the com where steam is out off at 
half stroke, the deaxanco bring 8 inches, you are required to compare 
the pressure of the steam when 3 feet of the stroke are made, with the 
pressure wider the same circumstances if there were no dearance. 

7. S^d the diameters of a set of five speed pullem which shall 
produce a series of velority ratios in the axes, ooixespoaidiBg to numhem 
6, 3, 1, i, and i, the constant sum of the diameters bring K inches. 
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8 . Name the difEerent forms of wheel-work oommunioating motion 
from one axis to another ( 1 ) when the axes are parallel to each other, 
(2) when they are at right angles to each other, and (3) when they have 
got any inclination. Sketch a pair of wheels of the last form, whose 
radii are 3 inches and 2 inches, and whose axes are at an angle of 60® 
to each other. 

9. Find graphically the stresses in all the parts of an ordinary 

king.post truss with span 30 feet and rise i of the span. The trusses 
are placed lO^foet apart^ and the weight of the loof coyering is 10 lbs. 
per square foot. ^ ‘ 

10. Show that a beam of rectangular section, intended for trans- 
verse strain, can, for economic purposes, be changed into one of I cross 
section. 

11 . A flat balcony 20 "' x 2 ^', weighing 25 lbs. per square foot, and 
liable to carry a steady load of 75 lbs. per square foot, is to be carried 
on 6 sal oantilivers fixed in a wall. Find their scantling.' pb = 750 
s = 10. 

Eeproduce Hodgkinson’s formula for supported iron beams, explain- 
ing the notation used. 

12. Find the seotional area at the middle of a flange required for 
two,wrought-iron guiders of I shape carrying a bridge of 25 feet clear 
span, weighing 1 ton per foot run, and liable to a live load of 1 ton per 
foot run. 

S = 5, A, = 2A^. 0 =74. 


Srd year, 

!• . What is the difference between a hypothesis and a theory? 
What is the atomic theory? 

Hefine valepoe, and state the valence of H, Br, O, 8 , N, K, Fe. Into 
what two great classes are all elements divided? What is meant 
by families of elements? Give the members of the following families : 
chlorine, sulphur, nitrogen. 

2 . From what substance is iodine obtained? Describe the com- 
plete process. Give the properties of iodine. Describe the process 
of .etching on glass. 

3. Give the properties of sulphur. What happens when Hg 8 

is passed into solutions of lead nitrate, zinc, sulphate, arsenic trioxide ? 
What is the difference between the bleaching action of cMorine and 
sulphur dioxide? How would you mix SO 4 and water? Why is 
Hfi S 04 ,an important substance? Define monobasic and dibasic acids, 
and acid, neutral and normal salts. ’ 

4. Define specific heat, atomic heat, latent heat. How can 

specific heat be determined by the method of coolinc? ^lExulain the 
equaliou M (T-fi) S=m (0-0 uie 
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5. Find the specific heat of a substance 90 gr/M. of which at 
150°O. whpn immersed in 300 gm. of water at 20® give a resulting 
temperature of 30°. 

C. Find the result of mixing 6 parts of snow at — 16® 0 and 12 
ports of water at 30° 0. 

7. A straight road over an uneven and hilly country may at first 
view, when merely seen on the map, be pronounced to he a bad one. 
Explain the above. 

Show how steeper gradients are allowable on kutoha than on pucka 
roads. 

8. What is the primary object of metalling the road surface? 
Give*a short description of the various road metals that are used in 

Bengal. 

9. Gi^e specification with cross section of a first-class road in the 
province of liajputana. 

10. Provo the ambiguous case geometrically. When 0 = 30° 
J = 16, c = 8, is the triangle ambiguous or not f 

11. Solve the triangles for which the following parts are given ; — 

(a) a = 320, A = 66° 2' 52" 0 = 90° 

(J) a = 379'5, b = 564'8, A = 40° 32 16". 

12. Each of two ships, half a mile apart, finds the angles subtended 
by the other ship and a fort to bo respectively 85“ 16' and 83° 45' . 
Find the distance of each from the fort. 


Snd gear. 

1. Explain the meaning of the following terms as used in the 
construction of wood-roofs : span, pitch, principal raftjprs, king-|)08ts, 
common rafters, ridge-board, purlins, pole-plates and gutter plate. 

2. Draw the elevation of a collar beam roof truss for a span of 
20', rise ^ span, with the names and scantlings of different parts. 

3. Give a sectional elevation of a little more than half a king-post 
roof-truss, resting on 14" brick walls 20 feet apart, taking the follow- 
ing scantlings : wall plates 4^^^ x 3*^, tie beam 9*^ x principals 6'^ ^ 3,* 
struts 3* X 3", king-post 4* x 3", heel strap and stirrup iron 2" wide. 

4. Draw from the following details an elevation of a roof-truss 
for a 25' span: tie beam 4"xl0", principals 5"x4', struts 4"x2", 
king rod round iron. 

5. Give an elevation of a trussed-rafter roof -truss for, a span of 
20', rise J span, with necessary details and scantlings of different parts. 

6. Draw skeleton diagrams showing tire difference between « hing- 
poet and queen-post roof-truss, writing the names against the diff^ni 
members. 
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7. ProTOl^ diagram th.t taB (A-B) 

A Sh<rwUmt:-(-)^-^=“^, (., t»l 60' 
cot 60®= 2 BOO 10*. 

9. If 6 then -^Vt* •/**+?*• 

<*+» o i*+J 

10. If 0 ! and y he unequal, and x have to ^ the duplicate ratio of 
« + s to y + s, prove that s is a mean proportional between z and y. 

11. The faces of a pinramid on a square base are equilateral 
triangles, a side of the base oeing 120 feet. Fiuj^ the volume.' 

12. The slant side of the frustum of a right circular cone is 6 feet, 
and the radii of the ends are 7 feet and 10 feet. Find the volume. 


year. 

1. A person by selling goods which cost f 14 per owt. at 2s. 9|rf. 
per Ih. makes 6 per cent, more profit than he would have done if he 
mid sold the goods for £55 15s. tf. What was the amount sold P 

2. Find the simple interest on £1271 4s, 5|(f. for 327 days at 7| 
per cent. 

3. A man walks 35 miles partly at the rate of 4 miles an hour and 
partly at 5. If he had walked at 5 miles an hour when he walked at 4 
and vice versd, he would have covered two miles more in the same time. 
Find the time he was walking. 

4. Find the square root of— 3a®+-^+o*— 6o+^Ja®. 

6. Solve -083 (z- -625)= *09 (a:— -69376). 

Q. The opposite angles of any quadrilateral inscribed in a drcle 
are together eqim to two right angles. 

7. A triangle is inscribed in a circle. Show that the sum of the 
angles in the three segments exterior to the triangle is equal to four 
right angles. 

8. If two chords of a circle cut one another, the rectangle con- 
tained by the segments of one shall be equal to the rectangle contained 
by the segments of the other. 

9. To what uses are the following put: cast-iron, wrought-iron, 
steel, copper, lead, sine, concrete and quick-lime ? 

10. Describe with sketches the following : queen closer, king closer, 
bond, hoopriron bond, footings, damp-course, corbels^ o&ets, jambs 
and sills. 

11. Sketch a segmental mreh and name its different parts. 

12. Print in italics : To draw a circle of, a given radids. which shall 
touoh another given circle and a straight line. 
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JOMB. 

Uth year. 

1. Define palorioietry, Briti^ thermal unit. Describe Iwiefiy with 

a tlift gram Bunsen^s ice calorimeter. What is meant by ti^rtnal 
capacity ? The specific heat of platinum bein^ *033, how mnoh at the 
temperature of 280° F. will be soifioient to raise 20 lbs. of water from 
42° to 70“ ? • 

2. Define saturated steam, dry saturated steam, superhetded steam. 
State the essential diSerenoes between jet and surface oondensers. 
Steam enters the condenser at a temperature of 183“ F. The temper- 
ature of the hot-well is 120°, the condensing water enters at a 
temperattfie of 60°. Find the amount of condensing water required 
per pound of steam (1) with a jet condenser, (2) with a surface con- 
denser, the disohiuged water being at a temperature of 100“. 

3. A h’eavy particle is projected with a velocity V in a direction 
making an angle 6 with the horizon. Find expressions for (1) time 
of flight, (2) greatest height, (3) horizontal range. At what angle 
must the particle be projected %o that (1) the greatest height, (2) wm 
horizontal range is a maximum ? 

4. When any body is moving with unifom velocity in a straight 
line, what do we know concerning the forces acting on it ? 

What constant horizontal force is required to stop a train of 120 ton 
Ttm,>g running at 60 miles an hour (1) in 2 minutes, (2) in 300 yards? 

5. A. beam 40 feet span supports four loads of 6, 1, 2 and 3 ions, 
situated at distances of 10, 18, 32, and 36 feet, respectively, from the 
left abutment. Find the maximum bending moment, and where it 
occurs. Also draw the shearing stress diagram. 

6. In the above question draw the curve of bending moments by a 
purely graphical method, and show how the bending moment at any 
point can oe obtained. 

7. One end of a rectangular beam of oak, 10 feet Jongj 4 inches 
wide and 6 inches deep, is fixed in a wall. What load distributed 
over its length will break it, the oo-eificient of rupture of oak being 
5 tons ? 

8. A wrought-iion girder of I section rwts on two abutments 
placed 60 feet apart, and is uniformly loaded with 1 ton per Uimalfoot, 
mclttding the weight of .the girder. Find the sectional area of the 
flanges u the depth of the girder is 10 feet. The safe resis^ce to 
compression and tension of wrought*iron is 4 and 8 tons, impeotively. 

9. Describe Biohatd’s indicator, and point out precisriy the 

mechanism by which the pencil is actuated, giving the reason fen* ^e 
special construction. The barrel, of such - an indicator is 2;ixlrihes in 
diameter, and it vibrates through i of revolution. The area of the 
diagram is 8J square inehes, and the indicator p«a^ pqveSihinoh'for 
30 lbs. variation in pressure, the diameter of piston » 18 ^ke 

=s 2 feet. Find the 1. fl. F. when the enjgine is mftki^ dOjevoIhlt^ns 
per minute. ' ; 
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10. Describe a method of obtainino; the brake horse-power of an 
eiigiQe, and state the advantages to buyer and seller of adopting this 
method over that of nominal or indicated horse-power. An engine is 
making 150 revolutions per minute, the diameter of the brake pulley 
being 4 feet, and the pull on the brake 60 lbs. ; what is the B. H. B.? 

11. What is the meaning of the term cam? Find the form of 

the cam t^tat will give three upward and three downward strokes to a 
rod moving through a length of 3 inches, the velocity ratio of the 
handle and the rod being constant. * 

12. What is a swash plate? What will be the length of the stroke 
of a swash plate when the distance of the rod from the ends is 3 inches, 
and the plate has an inclination of 45° to the direction of itSfOxis ? 


3rd year. 

Compare the properties of ordinary 'and red phosphorus. Form 
the salts of orthophosphoric acid with the following metals: — Calcium 
(dyad), silver (monad), iron (triad), tin (tetrad). 

How is arsine prepared? Give the formula of borax. What 
minerals contain silicon dioxide ? 

2. What would a thorough study of each metal include ? To what 
elements is the name metal usually given ? How is pota'^sium iodide 
prepared ? Give its properties. Give Leblanc’s method for making 
soda. Under what circumstances was it devised? 

3. What is lime? How is it prepared? What happens when 
lime is treated with water? What is mortar? What takes place 
when mortar is exposed to the air ? What promotes this action P 
Give the flame reactions of K, Na, Ca, Sr, Ba. If the K flame is 
masked by the Na. flame, what is done to get over the difficulty ? 

4. (a) Find the specific heat of a substance QSgms., of which at 
14,^ when immersed in 250gms. of water at 15,® give a resulting 
temperature of 26®. 

(S) Find the result of mixing 29 parts of water at 7® with 
85 porta at 16°. 

6. Lead melts at 326®. Its specific he^t is •0314 in the solid and 
•0402 in the liquid state. Find what mass of copper at 0® will be 
raised 6° by pouring on it 3u0 gms. of melted lead at 380® ; specific 
heat of copper = *0949. 

6. A litre of alcohol measured at 0° C. is contained in a brass 
vessel weighing 120 gms., and after being raised 60® is immersed in a 
kilogramme of water at *^12® contained in a brass vessel weighing 
210 gms. The temx)erature of the water is thereby raised to 30®. 
What is the specific heat of alcohol? Specific gravity of alcohol is 
•8 ; specific heat of brass is •!. 

7. Describe fully the contents of the report of a ^complete road 
project, and mention the drawings that are to accompany such a 
report* 
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8. Describe fully the method of oousolido^ting a road surface 
metalled with broken stone, 

9. (a) Find the area of a regular polygon in terms of its sides. 

(6) Find the radius of a circle inscribed in a triangle in tenha of 

the sides of the triangle. 

10. In any isosceles triangle, C being the vertical angle, show that 
area x 82 Cos.'* ~= SiD,2A x (2a + c?)^. 

11. Enunciate And prove the proposition known as the parallelo- 
gram of velocities. 

12. A man swims across a river with a velocity of 3-6 feet per 
second, an3 the velocity of the current is 10*5 feet per second. If the 
river be 972 feet broad, find how far the man is carried down by the 
current. 


^ml year. 

1. Draw the skeleton diagram of a king rod roof truss with struts^ 
the details of the joints and members to be shown. 

2. Draw the line diagram of a queen rod roof truss, and give 
details of the joints at the feet of the main struts and of the joint 
at the head and foot of a queen rod. 

3. Draw complete in all its details the elevation of a trussed 
rafter roof truss with one strut. 

4. Give an elevation of a little more than half of a trussed rafter 
roof truss with three struts. 

6. Give details of the joints at the feet of the lufters and struts 
of the roof truss in question 4. 

6. Fignre (./'), Plate IV is a line diagram of an ordinary iron :^f 
truss. Give sections of the parts A, B, 0, D, E, and a sketch of any 
method you know of for connecting these pieces together. 

7. Prove that — {a) cos 2A = 2 cos® A — 1 = 1 2 sin® A 

= 008 ® A — sin® A. 


(b) Cos 3 A = 4 oos® A — 8 008 A. 

... a . 3 tan A — tan* A 

(а) tanSA 

k Provo the following relations :— («) Cot (46® — ■ A) 
seo2A + tan 2A. 

(б) Cot B = oosec 2B + oot 2 B. 

rt m. 008 85— sin 8^ ^ - n • n/i 

8. Sto. th.t:-(.) il-ZsmSO. 

^b) Oof (46- +4 = 8 i0S» g t-3yA 
' ' ' 21 2 ooseo 2A 4* sdo A 
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10. The base of a prism is an equilateral triangle, each side of 
wMoh is 4 inches ; find the yolnme of the solid obtained by cutting of a 
piece of this prism, so that the sum of the parallel edges is 42 inches. 

11. The ends of a prismoid are rectangles, the corresponding 
dimensions of 'which are 12 feet by IQ feet and 8 feet by fi- feet.; the 
height cf the prismoid is 4 feet ; the prismoid is divided by a plane 
parallel to fhe ends and midway between them. Find the rolume of 
each part. , 

o 

12. The radius of the 'base of a cone is 4 inches. Find the height* 
so that the volume may be equal to that of a sphere with diameter 
4 inches. 


1st year. 

t « 

1. What sum lent at compound interest will amount to £933 68. 8((. 

in 2J years at 2| per cent. ? « 

2. At what rate per cent, will the interest on £3,729 7s. 6d. due 
4 years hence be equal to the discount on £4,661 148. 4|</. for the same 
time? 

3. Solve (a — h) X + {a + b) y = 2a^ — 24* 

(e + 4) » — (a — 4) y = 4ab. 

4. A man spends £5 in baying two kinds of silk at 4«. 6d. and 
4«.-a yard. By selling it all at 48. dd. per yard he gains 2 per cent. ; 
how much of each did he buy ? 

6. In a given circle to inscribe a triangle equiangular to a given 
triangle. 

6. A B 0 D E is a regular pentagon, and AO, BE intersect at H. 

* Show that (1) AB = Oil = EH ; (2) AB is a tangent to the circle 

ciropmsoribed about the triangle B^O ; (3) AC and BE out one another 
in medial section. 

7. The parallel sides of a trapezoid are respectively 8 feet and 
14 feet. Two straight lines are drawn across the figure parallel to these, 
so the fomr are equidistant. Find the lengths of the straight 
lines. 

, 8. The perimeter of a semi-circle is 100 feet ; find the radius. 

9. What is meant by natural bed, hammer dressed, and chisel draft 
stones, Bind underpinning? 

. . 10 . Sketch a scarf join/; well adapted to resist tension and com- 
pression, and another tbrewti transverse strain... 

11. 'What is meant by, dovetail hairing; notching, cogging, and 

wedging?. Give sketches. ; 

12. Within the given square ABCD to inscribe the largest eqpj- 
lateral teiangle it will contain. 
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JutY. 

Srd j/mr. 

1. Whftt is the Y^ue of the ufliit of heat in 

WhiW# gweJTMidB ««^t preMaw, why does its tempeoratoM fallf 
Drew the diagram of the cylinder and piston of a donltde'seting stdBrid>> 
engine. What is the resultant force on the piston? What is 'the - 
differeoee-between a high^preesore and low-pressure engine P, 

2. Show how to convert potassium ohn^mate into dichromate ud 
diohromate in ^ chromate. How can yon show that the 

are good oxidising agents ? 

Give ite formulae of alum, iron alum, and chrome alum, l^w 
would you test a sample of water for lead in solution ? 

8. Give the oxides^of lead. If red lead be treated with nitric acid, 
what takes place ? Give the equation of the reaction when lead per- 
oxide is treated with hydroohlgrio acid. 

How would you distinguish between stannous and stannic oom« 
pounds ? 

Give the properties of gold and platinum, 

4. A reotans^ar block of brass has the following dimensions at 
60° centigr^e; length s= 40 cm., breadth = 15 cm., depth — 10 cm. 
What are its dimensions and volume at 25° P Co-efficient of linear 
expanidon » *0000188. 

5. 146 ccm. of air at 72°C and 480 mm. occupy what volume at 
89® and 600 mm? 

6. (a) Find the result of mixing 35 parts of ice at lo® and 5. parts 

of steam at 200°. 

(b) Find the specific heat of a snhstanoe 100 gm. of whioh at 
160®, when immersed in 300 gm. of water at 15°, give a. 
resulting temperature of 25°. 

7. What are zigzags ? Discuss their general adoptiotf. 

8. Describe the oonstruotion of a cliff gallery with sketch. 

9. Show by sketches how the oomm'-m rafters are trimmed and the 
lead gutter formed at the back of a chimney penetrating a doping 
roof. 

10. A loosd train makes its run of 13 miles and hadt onee in elrery 
two hours,^ stopping half a minute st each of 14 intermediate ^tions^ 
and 10 minutes at either terminus. What is its average velodily when 
in motion P 

11. Bhtindate the jirst two laws of motion and the -Idw of 
Gravitation. Define inertia, messand momentum. . - > 

I2i A well is"559 feet deep. Find rmproximutely the;tinie w|iiob 
will elapse between dropping 0 stone into the and hearing the 
sound of the splash. Take the velodty of sound as l,ll8 few' per 
second. ' 
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2n(i pear. 

I. Give half inside and half onteide elevation of a Venetian 
window, with an inside elevation of the style and a vertical section 
thxougl^ the v^es. 

^ 2. Draw the inside elevation of a glazed window with folding 
sashes, giving a vertical section through one of the sash-bars. 

3. Givfe half inside and half outside elevation of an ordinary 

panel window with fouy leaves. * 

4. Explaio, by sketches, the construction of a solid framed 
window with centre-hung sash. 

0, Figure (^), Plate IV is a plan showing the rolled-iron orcjss girders 
of a floor running into the main orders over the head of a column. 
Draw a section through AB, showing in elevation the head- of a 
oolnmn, the mode of attaching the cross girders ^to the main girders, 
and the main girders bolted to the column. 

6. Show how to find the distance af an inaccessible object by 
means of a rhombus. 

7. The diameter of a sphere is 18 feet ; the sphere is divided 
into two segments, one of which is twice as high as the other. Find 
ihe volume of each. 

8. A pyramid on a regular hexagonal base ivS trimmed just 
enough to reduce it to a cone. Show that lather less than the 
original volume is removed. 

9. Salve the equation (a) Sin 20 + y/ ^ cos 26^ = I ; 
{b) tan 2a = 3 tan a. 

10. From 2*483269 take 3 742891. (6) Divide 14*432962 by 6. 

II. (a), Given log 2=-3010,300; find log (*) SoWe the 

equation o* 

12. On a given etrai^ht line desoiibo a segment of a circle, contain* 
ing an angle equal to a given rectilineal angle. 


Ist year. 

« 1'. Find' the alteration in income occasioned by shiftibg £3,200 
atook from the 3 per cents, at 86| to 4 per cents, stock at 114|, the 
bre^erage being ith per cent, on each transaction. 

2. A, B, and C are partners; A receiving ^ths of the profits, and B 
and 0 sharing the remundor equally. A’s income is increased £220 
when the profits rise from 8 to 10 per cent. Find the respective 
invested, 

8* Solve **-«y+s/»=:76. 

<p+y —14. 
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4. Triangles which are equal in area, and' which have one angle, 
of the one equal to one angle of the other, have their #ides jtlbout we 
equal angles reciprocally proportional. Conveiwly, trianj^es which 
have one angle of the one equu to one angle Of' the other, had the 
sides about wese angles' reciprocally proportional, are equal in area; 

S: iWi si^Of a.rhotBbtts is S4 faOt^ 4f^ iSfAeti the diej^aU jtliip 
is 24 feet : find thO AfOa. 

6. The sides of a triangle are 13; 14, and 15 feet. Fin^ the perj^n- 
dioular from the c^posite angle on the side of 14 feeti 

7. The radius of a circle is one foot. '' Find the area of a regiilar 
polygon (d eight sides inscribed in the circle. 

8. ' Sketch a four-panel door, naming its sereral parts. How are 
the pqrts put together ? 

9. Explain how the several joints are made in the above door, with 
sketches. 

10. Describe the following panels, with sketches: moulded and 
flat, flush, solid, and raised. 

11. Inscribe a square iu a regular pentagon. 

12. Construct a scale of 8 miles to an inoh to read furlongs. What 
is the representative fraction P 
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APPRENTICE DEPARTMENT. 

ANNUAL'EXAMINATION, AUGUST 1896. 


Arithmetic and Alqbbba. 


1st, 2nd, and 5rd ytars. 


1 


1. Simplify-- 

1-.L 1 2. 

1 * 22 . 5 

11~ 1 + "W 

^“8 



i-i \ 3 

4|— 3|/ 


2. {a) Divide ‘0063612 by 2‘053 ; ib) find the snm of 2‘4lA 1 1^, 

3 009, ‘7364, 24*042 ; ic) express the sum of *83 of 13«. 4(f. and ’138 
of Xl-4 as the decimal of £5. 

3. Find by Practice the value of 11 cwts. 3 qrs. 23 lbs. at £4-5-6 
per ewt. 

4. In what time will £1,275 amount to £1,549-11 at 3|^ per cent, 
per annum P 

6. Find the discount on a bill of £368-8 drawn 9th September 
1875 at three months and discounted on 5th October of the same year at 
6 ppr cent. 

6. ResolVe into factors (o) 4a®+28a+49; (6) 50®® —-82*^^; 

(o) »®+y® — s®+2®y — 22 — 1; (d) + 

7. Find the H. 0. D. and L. C. M. of ®® — ®® — 10® — 8, 
** + 6®»+ll®+6,®»+4** — 11® — 30. 

8. Extraot the square root of (a) 16 — 6^/7 } (6) 9 — 24a — 68o* + 
ll2a» + 196 a®. 


9. 


Simplify 


4/ 2(2+ ^/ 3 ) ^ x/2 (2-/ 3) 

‘Z 3 (1 + Z^ iZ^ ~ 


10 . 


Solve(ff) 




<2? 4 


(l>)8jc^2y^7 I 

((f) a?* 4* + “ 24—64?. 
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QbOMBTRY AMD MeMSDBATIOM. 

[Ist 7 ear--Oiuit 11 tnd 12 ; 2ad and $rd years— Omit 6 and 9.} 

1. In a right-angled triangle the square described (m .the hypo- 

tenuse is equal to the sum ,of the squares described on the otimr two 
sides. , ' : 1 : 

2. II a straight line be divided equally, and hiso unequally, the 
sum of the squares^ on the two unequal parts is twice the sum of the 
squares on hdf the line and on the line between ^e pointsrof section. 

3. If two chords of a circle out one^another, the rectangle con- 
tained by the segments of one shall be equal to the rectangle oontained 
by the segments 0 !c the other. 

4. Besoribe a rectilineal figure which shall be equal to one and 
similar to another rectilineal figure. 

5. If from^ any^ external point F two tangents are drawn to a 
given oirolei whose centre is O, and if O P meets the chord of contact 
at then the rectangle 0 F. O Q is equal to the square on the radius. 

6. (a) The chord of half an aro is 2 feet 6 inches, and the diameter 
of the drole is 4 feet 2 inches ; find the chord of the aro. 

(b) The perimeter of a semi-circle is 100 feet ; find the radius. 

7. The eide of a square is 85 yards, and a path 10 yards wide goes 
round the square outside it; find how many stones, each 1 foot 4 inches 
long by 10 inches wide, will be required to pave the path. 

8. Each side of a rhombus is 82 feet, and each of the larger 
angles is equal to twice each of the smaller angles. Find the area. 

9. The radius of a circle is 15 feet ; find the arra of the two parts 
into which it is divided hy a chord e^ual to the radius. 

10. The carpeting of a room twice os lon^ as it was broad at 5 
shillings per square yard cost £6-2-6, and the painting of the walls 
at 9d. per square yard oost £2-12-6 ; find the dimensions of the room. 

It. Find the number of oubio feet in a regular hexagonol ipom, 
each side of which is '20 feet in length and the walls 30 5eet high, and 
which is finished above with a roof m the form of a hexagonal pyramid 
15 feet high. 

12. A bowl is in the shape of a segment of a rohere; the depth 
of the bowl is 9 inciies, and diameter of the top of the howl is 3 feet ; 
find to tbe nearest gallon the quantity of water the howl will hold. 


THiaOMOHBTRY. 

[2iid year— Omit 11 and 12 \ 3rd y^ar— -Omit 2 and 9.] 

1. E^f plgin the different methods that are usually adopted for the 
measurement angles. ^ 

One of the angles of e quadrilateral is 60°, another id 60 grades, and 
a third is equal to three-fourths of two right angles; express all the 
angles in degrees. 







3. Prove the following: — 

(а) Cos x + Sin x tan x = See. x. 

(б) Cot‘J — OOB* rf = oot*rf oos*«/. 

3. From the top of a hill there are observed two eonseoutive mile- 
tones on a horizontal road running from the base. The angles of 
epression are found to be 45°.and 30^ Find the height of the hill. 

4. Fin4 the general value of '0, which satisfy the following equa- 

ions : — ‘ ^ * 

(0) 2 sin d = tan'd; (4) tan* d + 4 Sin ^ d 5= 3. 

5. Prove the following : — 

(1) Sin (A. + B). Sin (A-B) = Sin* A — Sin* B. 

(2) 2 sin (x + y) cos {x—y) = sin 2 » + sin 2y. 

t * 

6. Provo that — ' 

, . Sin A — sin 5 , A B 

^ “2—- 

(6) Cos 0 — COB 5 <9 = 3 sin *3 ^ sin 2 0. 

7. Show that sin (180® + A) = — sin A and sin (90° + A) 5= 
208 A. 

8. Find the value of sin 3A and cos 3A in tornw of sin A and 


9. Show that tho logarithm of a product is equal to the sum of tho 
logarithms of its factors. 

as 1 /i\ 2a?— 1. 

10. Solve:— (1) a b = r 


(2) i— = 8 ( 

r ^ x 3 y J 

% 

11. Prove -he following for a triangle : 


( 1 ) 


Sin A sin B 


sin C 

0-A 
2 • 

O B 

(3) 6 cos* 2 + <* q “ *• 


e—a . B 
(2) — — cot,- 


tan 


12. Show how to s(dve a triangle completely when two sides and 
the included angle are given.' 

Two sides of a triangle are to each other as 0 : 7 and the indiuded 
angle is 64*^ 13'; determine the other angles, having given- 
log 2 == -30103. L tan 67® 64' = 10-2025256. 

L tan 11** 16' = 9-2993216, I tan 11® 17' 9-2999304. 
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Dynamics. 

Srd yew. 

1. Defitts motion, spood, unifonn tspeed, variable speed. la- 

the spe^ of h point called its velocity ^ State and ptovethe tolVgoa pf 
velociiaes. 

2. Find the resultants of the following' pairs of velocities at- an 
angle of 60° (a) 10 and 80, (6) 2 and* 2f, (c) 4« + 2 and 2» (3ip + 2). , 

3. A boat is rowed in the direction of right across a river with a 
velocity of six miles an hour. The river has a velocity of five miles an 
an hour, and is two miles broad. Find how far the boat will be carried 
down by the time it reaches the opposite bank and the time it takes to 
reach it. 

4. Define acceleration. A stone is thrown vertically upwards with 

a velocity of.,128 feet pCr second ; find the greatest height and the tiimA 
of reaching it. After how long will the stone be half way on its 
descent ? ““ 

5. A particle whose initial velochy is 16 feet per second moves for 
5 seconds under a uniform acc^eration, and acquires velocity of 21. 
Find the aooelmration, the average velocity, and the space described. 

6. , Define force, and state when a force is determined. Define iner- 
tia, mass, momentum, unit force. Explain the equation w ^ mg, 

7. A stone weighing 5 lbs. is dropped from a balloon at rest . and 
reaches the earth after lo seconds. Find the momentum with vriiioh it 
strikes the earth and the height of the balloon. 

8. Define energy, work, foot-pound, foot-poundal^ horse-power. 

A turbine of 16 horse-power transforms 60“/^ of the energy of a 
waterfall into useful work. If the height of the fall be 150 feet, find 
what weight of water falls per second. 

^ 9. Show how the behaviour of the common pendulum illustrates the 
principle of the conservation of energy. 


Chemistry. 

Srd year. 

[Equations should be aiven wherever possible. Make your answMS riiort, 
and give clear sketches of all apparatus mentioued.] 

1. What is oxidation P Give three examples of oxidation, one at 
the ordinary temperature and two, at. a red heat, and give, equations 
representing the wenuoal reai^onB taking place. 

2. . Find; the amount of lead theoretically obtainable, by the reac- 
tion of . 1 of pure galena. 

3; Oalcidate &e perisentage composition of pure ffittbiei 

4. How would you prepare chlorine gas (o' bn the small sc^e, (3^ 
ou-the large scale; for maKing bleaching powder.? 
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6, How much ffaseous hydrogen chloride would be required to pro- 
duoe 500 c.o. of hydrogen (measured under the same conditions), and 
how could you obtain the hydrogen from a given quantity of dry hydro- 
gen chlondeP 

6. What is an acid, an alkali, a base, a salt P Give example!^ 

7. How may the presence of carbon dioxide in the air be detected P 

What volume of carbon dioxide ,at 760 m.m* and 0*0. weighs 440 
grams P 


Surveying, 

2nd and Srd years, 

1. Construct the following scales : — 

to show miles and furlongs ; 

(6) a diagonal scale of to read to fe*e 

2* How do you — 

(a) Test the accuracy of a measuring chain 
(i) Make it of correct length f 

3. Describe in full detail how to avoid an obstacle in a chain line, 
and to pick up the correct chainage on passing it. 

4. Describe how you would conduct a chain-and-prisrnatic compass 
survey of a plot of ground like the College compound 

6. Explain the permanent adjustments of an ordinary dumpy level. 

6. Why is it an invariable rule when levelling along the centre 
line of a proposed road that readings must be taken at the end of every 
chain ? 

7. In running a line of levels between two bench marks the. 
instrument was set up three times and the following readings were 
taken * ' ~ 

• Ist setting np, 4’-’>6 on B.M. 6’1, 7'4, 11'2, 8'51 ; 

2nd sbtting up, 7‘31, 5'2, 9*4, 0*5, 6*47 ; 

3rd setting, up 10'82, 9'7, 6'4, 3"26 on B.M. 

Buie a field-book and enter above readings. Find out the difference 
of level between the two B.M ’s aitd give full arithmetical oheoks. 

,8. Show two ways of oaloulating the area included in a complete 
oironit of five lines. 

9. The main horizontal scale of a theodolite is divided direotly to 
I degrees; show how to construct a vernier to read to minutes. 

10. Obtain an expression for the error due to oorvature of the 
How is this altered se as to allow for refraction ? 

What is the greatest distance from whioh a light 100 feet high is 
vu&ble at sea to an observe]; standing on the deck of a ship 16 feet 
out of water? Illustrate by a diagram. Diameter of eartb;s42, 000,000 
fert. 

[2ad year to answer 1, ‘i, 3, 4, 8, 0, ?•, Srd year to answer 2, tf, 6, 7, 8, 8, ipi] 
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Physics, 

Srd year. 

1. ' What do you mean by saying that — 

{a) the speoifio heat of platinum is 0'0314 ; 

(6) the heat of combustion of carbon is 8080 ; 

(o) the maximum pressure of aqueous vapour at 2GfO is 28*55' 
mm. of mercury? 

2. What is the theoretical efficiency of a reversible engine which 
works between 350°F. and 50°P? 

3. The mechanical equivalent of heat is 778, if the pound, the foot, 
and the Fahrenheit degree are the units used. What is its value, taking 
as units the kilogram, the metre, and the metigrode degree? 

1 ipetre!= 39*37 inches, 1 kilogram =2,205 lbs. 

4. The heat of combustion of a certain kind of coal is 7250. How 
much water can be evaporated from and at lOO^O by one owt. of that 
coal, if one-third of the heat is lo|t by radiation, convection, and conduc- 
tion? 

6. Clearly distinguish between radiation, convection, and conduc* 
tion of heat. 

6. State the laws of fusion. 

7. In what engineering problems would you have to take account 
of the expansion of solids ? 


Enoineeeing. 
ls(, 2nd, and Srd years. 

1. What do you understand by the term “ hydraulieity of lime,” 
and on what does it depend? Distinguish between quicklime, hydraulic 
lime, and hydraulic cement. What is mortar ? How is it prepared and 
used? 

2. For what purposes are the following metals used in building 
construction : cast-iron, wrought-iron, copper, lead, and zinc ? 

3. What are the points that you should have in view in lormidg 
timber joints? What are housed-tenon, tusk-tenon, oblique tenon, 
and stub-tenon P Give a sketch of each. 

4. Draw freehand the following joints and mark on them the 
scantling of timbers : — ^Wall plates 4i''x S'' at the angle of a building 
by halving, bridging joist 8''x2i"with a binder 14* x ll* notching ; 
joint in the tie beain % fishing, tie-beam JjS'x 18"; joint in the same 
tie beam by scarfing. 

5. Show by sketches the difference between coursed rubble 
masCAary and rabble masonry built up to oouises. 
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6. Figure W), Plate IV is the outside elevation and section of the 
front wall of a brick house. Draw the same, adding a string course, 
window sills, and cornice with blocking course, all made of stone. 

7. What is the use of footings in the foundation of ^ wall? 
What rules should be observed as to the projection, width and thick- 
ness of the courses in footings ? Alter the foundation of the wall in 
Figm'e (4), Plate IV and draw the same with footings as necessary, 
marking the width and thickness of the courses on the sketch. 

8. What is a damp course? What are the materials used, and 
how are they laid? Show 'the position of a damp course in the wall in 
Figure (//), Plate FV. 

9. How are copings formed, and of what materials ? Sketch the 
different sorts of copings as used on brick walls. 

10. Name and sketch the different forms of arches used in 
masonry. Discuss the merits and demerits of each kind, end mention 
the case in which each is particularly useful. How would you fix 
the rise and thickness of an arch, and on T^hat do they depend? 

11. What are retaining walls, breast walls, revetments walls, and 
counterforts, and where are they used ? Give sketches to make your 
answer more clear. 

12. Figure (e), Plato IV is the plan of a part of a first-floor room 
in a dwelling-house, the boards being carried on common joists 10" x 2^^ 
trimming joists and trimmers 10" X 3" Give a vertical section through 
A-A, showing a brick trimmer arch anl a lath and plaster ceiling. 

13. The roofing of the house in Figure (//), Plate IV is supported on 
wooden king-post roof truss of 20' span in the clear. Draw the 
elevation of the truss only to the following dimensions: — Principal 
rafters 6"x4", tie-beam 9|"x5", struts 35"x2|", king-post 5"x3", 
ridge board 8"xlJ"; purlin®, 8"x5*; pole plates 8"x5", common 
rafters, 4" x 2", gutter plate 4" x 2", gutter bearer, 3" x 2"; slate boards 

thick, eaves to project 18" beyond wall; wall plates 4^"x3", rise 
of roof J span. 

14. Draw the sectional elevation of the roof in Figure (A), Plate IV 
adding countess slates 20" x 10", lap 3", the nail holes on the slate 
being at a distance from the bottom of the slates equal to the gauge 4- 
the lap half an inch. Show also the stone cornice and blocmng 
course with the lead gutter and flashing. 

. 15. ' Draw the skeleton diagram with the details of the joints of the 
iron roof truss that may be substituted for the wooden one of the house 
in Figure (A), Plate IV. 

16. Describe fully what you know of well-foundation for bridge- 
piers. 

17. Name the successive operations and the drawings and estimates 
required for a complete road, project, and describe briefly how the road 
is lined out and constructed. 

[1st ye^ir will answer 1, 2, 3, 4, 6, 0, 7, 8. and 9 ; and 2nd year*— 1, 2, 8, 6, 7, 
8, 12, 13, and 15; 3rd year— 1, 2, 7, 10, 11, 14 15, 16, and 17.] 
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Drawing. 

Ist^ 2nd^ and 3rd years. 

1. Gonsfruot an equilateral triangle equal in area to a square of 1| 
inch side. 

2. If a side of the square in question 1 represents a length of 37^ 
feet, draw the scale showing yards and diagonally spaces of 6 inches ; 
and find from the scale the length o^ the altitude of the tria\igle in 1. 

3. A map is 36 inches long and 30 inches broad : it represents an 
area of 25 acres; draw the scale of the nlap to show poles, yards and 
diagonally feet 4,840 square yards = 1 acre. 

4. tlonstruct an elliptic figure, major axis 3J inches, minor axis 
21 inches, by means of arcs of circles, and draw a tangent to the curve 
at a given point. 

5. Dre,w a •circle/ equal in area to the sum of three circles of 1 
inch diameter each and tiisect it by concentric circles. 

6. The perimeter of a triangle is 5 inches, the vertical angle is 70% 
and one of the sides is half the base. Construct the triangle. 

7. The plan and sectional elevation of a stationery case with two 
vertical partitions are shown in Figure (»), Plato IV. Draw an elevation 
on a line parallel to ir//, making an angle of 40° with ay b in the plan. 

8. The sector in Figure (/r) , Plato I V is the development of the ouiwed 
surface of a cone and the chord that of a line on its surlaoe ; determine 
the plan and an elevation of the cone when resting with its base on 
the ground, showiug the line on its surface. 

Note.— F irst year will answer questions 1, 2, 3, 4, 6, 6. 

Socoiul year „ m 1, 2, 3, 4, 5, S, 7. 

Third year „ „ 1» 4, 5, 6, 7, 8. 


Estimating. 


2nd and 3rd years. 
Plate V. 
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APPRENTICE DEPARTMENT. 

PINAL EXAMINATION, 1896, 


Arithmetic and Algebra. 


I. 


Simplify 




2. Pind the value of -714285 of £12.13-11^ + *2142857 of 
£9-1-6 + 5 of £9-10-1 


3. A & B enter into partnorsliip.^ A puts in £2,100, B £1,500. 
Pour moutliB after 0 enters tko firm ■with £2,?0(). At the end of the 
year the profit is 10°/^ on the whole capital. What share of the profit 
belongs to each ? 

4. A person sells Consols at 98§ and realises £2,000. He 
then invests the amount in the 3|®/g Railway stock at 93|. What is 
the change in his income ? 

6. A note for £500 drawn 9th March at 3 months is discounted 
1 1th April “a) 8%. What is received for the note ? 


6. Add together 7-4683, 95-48347, 4-648965, -0004. 


7. Simplify («) 


^ (y— s) + '</ (z— . t) + 2* (,r— //) 
(y-z) •¥ f (z-ir) -t- 2^ {x-y) 


(i) ^<1 + 2 


8. Solve (a) 


l-x/3 
2x -f 84 


9 


X 

+ 3 + 


2- v^3 
a; -4 16 


36 


2ys+i 

7_^ _ 2 - 13x 
12 177-32 


(l>) x(y + z) = 2(7, y(z + x)=:b, s(x + y) = c. 

. 9. !Pind the L. 0. M. of a;® -l- <7 -I- a* ar* -t- o® x^ + a*x -f- a® and 

x^ — x^ — fl® x^ -J- a*x — a® and the H. 0. P. of llt^ — 9<ia:® 
— a*a!*'* — o* and Isas'* — lOaa:® — 2a*a:® — o*. 

10. Extract the square root of (a) 61 — 28^3 
(6) 6 a* + 7fl* i* 4- J — 6a* 6* + «!• 

!!• A number consisting of two digits is multiplied by 4, and the 
product is less by 3 than the tiumber formed by inverting the digits ; if 
it be multiplied by 5 the ten^s digit in the product is greater by 1, and 
the unit’s digit is less by 2, than the unit’s digit in the original number. 
Find the number. 



FINAL EXAMINATION, 1896. 


141 


Geometry and Mensuration. 

1. Provo that the straight linos drawn at right angles to the 
sides of a triangle from the points of bisection of the sides meet at the 
same point. 

2. If a straight line be divided into any two parts, prove that the 
sum of the squares on the whole line and one of the parts is equal to 
twice the rectangle contained by the whole line, and that part together 
with the square on the other part. • 

3. Prove that^ in any quadrilateral thp sqfiares on the diagonals 
are together equal to twice the sum of the squares on the straight 
lines joining the middle points of opposite sides. 

4. Prove that the opposite angles of any quadrilateral figure 
inscribed in a circle are together equal to two right angles, 

5. If from the vertical angle of a triangle a straight line be drawn 
perpendicular to the bilse, prove that the rectangle contained by the sides 
of the triangle is equal to the rectangle contained by the perpendicular 
and the diameter of the circle described about the triangle. 

6. Each side of a rhombug is 32 feet, and each of the larger 
angles is equal to twice each of the smaller angles. Find the area. 

7. An equilateral triangle and a square have the same area. 
Compare their perimeters. 

8. The side of a square is 12 feet ; the square is divided into 
three equal parts by two straight lines parallel to a diagonal. Find the 
perpendicular distance between the parallel straight lines. 

9. Every edge of a pyramid on a triangular base is 1 foot. Show 

/2 

that the volume of the pyramid is of a cubic foot, and that the 
volume of any pyramid on a triangular base which has all its edges 
equal may be obtained by multiplying the cube of an edge by . 

10. The ends of the frustum of a pyramid are equilfijlteral triailgles, 
the lengths of the sides being 6 feet and 7 feet respeotively, and 
the length of a slant edge of the frustum is 9 feet . Find the volume. 


Trigonometry and Hydrostatics. 

1. Find the values of the sines of the angles 45°, 60°, 1^0°. 
Express your answers in decimals. 

2. Prove that (1) oos. (A4-B)=cos A cos B— sin A sin B. ^ 

(2) sin. 3A=3 sin. A — 4 sin® A. 


3. 

angle. 


Show that in a right angled triallgle, in which 0 is the right 


(1) sin 



... , A--B 

(2) tan 2 


a b 
a + 6 
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4. Given the sides of a triangle, find ifs area 

Apply your formula to the case of the triangle whose sides are 7, 9 
and 11 inches. 

5. A B is a straight Irngth of 500 feet along the hank of a river 

and 0 an object on the opposite side. The angle BAG is and 

ABO 47® 86'. What is the breadth of the river ? 

6. Givpn (1) L sin. 37° 17'=9-7822984 and L sin. 37°-18'= 
9 7824613, find L sin. 37° 17' 47'." 

^2) L cos. 48® 6' ='9*8240676 and L cos. 48° 7'=9*8246267, find 
L cos. 43° 6' 34". 

7. Show that the surface of a heavy liquid at rest is horizontal. 
If the liquid covers a large extent of surface, is this statement 'correct P 

8. Find the direction and magnitude of the resultant pressure 
on a body immersed in a liquid. Five cubic inches of iron, of specific 
gravity 7 8, and 3 cubic inches of cork, of specific gravity *24 are 
fastened together and completely immorfied in water at the ends of a 
string. Find the tension oi the siring. 

9. State Boyle’s Law. , 

An air bubble at the bottom of a pond 10 feet deep has a volume 
of 1 cubic inch. What will be its volume at the surface, the barometer 
standing at 30 inches ? 

10. Describe the action of a syi)hon. 

The lower end of a syphon at first discharges freely into air. It is 
then sunk one foot in water. What elfeot will this have on the dis- 
oharge P 


Statics and Dynamics. 


1. What is change of velocity? A point revolves in a circle with 
unit' speed. Find the change of velocity during an interval in which 
an arc of 30° is described. 


2. Prove the formulce v=V + at, S=Vt + iat^ v2=V^ + 2a8. 
The speed of a train is reduced from 40 miles to 10 miles an hour, 
whilst it travels a distance of 150 yards; if the retardation be .uniform, 
find how. much further it will travel before coming to rest. 


* 3. Show that if a mass m move in a circle of radius r with velo- 
city t?,, under the influence of a force / tending to the centre of the 

circle, theii/=: m — . 


4. Find the horiaontal'pressure on the rails when a 30-ton engice 
runs at 40 miles an hour oa a curve of a mile radios. 

6. Find the resultant of two like parallel forces. A straight 
uniform rod is 3 feet long ; when a load of 5 lbs. is pl^ed at one end 
it balances about a point 3 inches from that end ; find the weight of the 
rod. 
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6. A uniform rod can tom freely about one of its ends, and is 
pulled aside from the vertical by a horizontal force acting at the other 
end of the rod, and equal to half its weight ; at what inclination to the 
vertical will the rod rest ? 

7. Define stable, unstable, neutral equilibrium. Define the 
moment of a force about a point. Show that a couple cannot be 
balanced by a single force. 

8. Find the conditions of equilibrium on the inolined,plane when 

the power acts horizontally. , 

9. Draw a diagram of a system of pvillies in which (1) W—OiT. 

(2) W=11P. 


Engineehinq and Applied Mf.ciianics. 

1. Write a specification for 1st class brickwork with lime and 
surkhi mortar as regards — 

(a) The materials to bo used. 

(b) The procedure to bo adopted in laying. 

2. What are the points toJje observed in selecting timber for uso 
in engineering construction ? 

3. What are the more important iron ores ? 

How is pig iron reduced from an oxide ore ? 

4. How would you construct a pier of a bridge in a river 6 feet 
deep, whose bed consists of a firm clay ? Give any necessary sketches 
to illustrate your answer. 

5. If a test piece of timber 1 inch square in section and supported 
on bearings 1 foot apart is just broken by a load of 700 lbs. apphed at 
the middle, determine the side of scantling: necessary for the beams 
of a terrace floor 20 feet span to carry a uniformly distributed load of 

cwts, per square foot, the beams being 3 foot apart centre to centre. 

6. A reservoir wall 10 feet in height supports 8 feet of water. 
The dimensions of wall are- 

thickness ut top 2J feet. 

face batter 1 in 10 

back batter 1 in 5 (water presses against this). 

Investigate the conditions of stability of the waU, weight of water 
= 62*5 lbs. per cubic foot, weight of masonry = 125 lbs. 

7. Describe any method you know of making an artificial cement, 
and state what tests you would apply to know whether the cejnent is 
fit for use in work or not. 

8. A girder of 60 feet span carries a moving load of 1 ton per 
foot ; find the maximum shearing force dnd bending moment at 10, 
20, and 25 feet from one end. 

9. What load will a wooden pillar lOieet long and 5 inches square 
in section bear, if it be fixed at both ends ? The safe co-effident for 
compression is 1,200 lbs. and 0 in Gordon’s formula is 

Eight questions only to be attempted. 
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APPBENTIOB DEPARTMENT, 


Surveying. 

1. Given tlio angle of interseotion of the tangents to a onrve at 
starting and closing points, and the tangent lengths, show how to lay 
out the curve by offsets from the tangents. 

2 . The following portion of a level book represents a complete 
circuit. Fill up the columns for rise, fall, and reduced level, and 
check the work : — 


Number of 
station. 

o 

Back. 

lilt.* 

^Fore. 

« 

Rise. 

f 

Fall. 

Reduced 
< levels. 

Rbmaibkb. 

B.M. 

3'43 

- 

... 

... 

... 

28‘G4 

B. M. No. 1 

1 

6*33 


4-G7 

... 

... 

r 


2 

8GG 

... 

8*75 

... 

< 

O 

... 

... 

... 

9‘il. I 

1 

... .j 



... 

E. M. 

... 

... 1 

8*27 

1 

... 


B. M. No. 1. 

... 

... 

... 

... 

... 

... 

... 

... 


3. If the error in the above circuit occurred in reading the back 
staff on station 2, show the corrections that would have to bo made in 
the column of reduced levels. 

4. Draw full size a portion of a level staff from 2*80 to 3*00, and 
mark on it a height representing 2*96 feet. 

5 . Construct a diagonal scale of ^~^th to read to 10 feet. 

G. The interior angles of the A A B C are to be observed by a 
theodolite which is erected to begin with at A. The theodolite at this 
station is so arranged that when the cross wires intersects the flag at B 
the leading is^ zero. When the upper plate is undamped, and the 
telescope directed to 0, would the observed reading record the interior 
angle B A C or not? Give reasons for your answer. 

7. Draw a scale whose R. F. = and attach a vernier to it to 
read to inches. 

8. Construct a scale of 264 feet to an inch, and draw a square 
which represents four acres on this scale. 

9. , In the compass attached to a level, at what graduation on the 
arc is the north })oint of the magnetic needle usually fixed ? What is 
the reason of this ? 

Mechanism and the Steam Engine, 

1. Give a sketch of a theoretically perfect indicator diagram, and 
hence explain what defects are revealed by means of thes|^ diagrams. 

2. How is the horse power of an engme determined ? Distinguish 
between Nominal, Indicated and Brake Horse Power. 
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3. Demonstrate the necessity for the use of a fly wheel in a 
Bin jl^acting steam engine. If it is moving too rapidly, sketch and 
explain any method you know of controlling it. 

4. A bicyclist, weighing 140 lbs., is riding a machine weighing 
40 lbs. at the rate of 20 miles an hour, if the road offers a resistance of 
1 per cent, of their combined weights, what horse power is he exerting ? 

5. Neglecting friction, what weight may be lifted by, two men, 
each exerting a force of 4() lbs. on the handle of a crab winch of the 
following dimensions — 

length of handle li feet ; 

pinion attached to iiandle has 12 teeth ; 

diam,eter of drum 1 foot ; 

spur wheel attached to drum has 72 teeth ; 

pitch of teeth = li inches. 

6. Sketch the winch described in the last question. 

7. What is a cam ? How would you construct one to give a 
uniform backward and forward motion ? 

8. What am the laws that' govern tlie construction of a set of 
change wheels for use with an ordinary screw-cutting lathe ? 

Give skeleton sketches of — 

(a) a force pump, 

(b) a common suction pump, 

(tf) a steam pressure guage. 


Drawing. 

1. Draw lines from a point A at every lo® from 0^ to 3G0'^ 
Make the line at 0° two inches and the line at 360° one inch in 
length. Mark off lengths on each of the other lines proportionaf to 
the angular distance of each line from 0® and 360°. Find the required 
lengths by construction only. 

2. In a rectangle 3" % 2,^ place an ellipse and mark plainly its 
major and minor axes and its foci. 

3. On a scale of represent a cylindrical column 150' in 
height and 60' in diameter by plan and elevation. Find, by construc- 
tion, the area of thin sheet lead required to cover the curved surface. 

4. Gonstmot a diagonal scale to measure accurately to 6 lin finy 
feet on a plan vhere one square inch represe^its 10,000 square feet.' 

5. A right-angled aT« joint is made with cylindrical tubes of 

b 

thin sheet zinc 2* in diameter. Draw the development of earii of the 
arms (a a) and (b), scale). 

6. Give drawings of a dovetail joint between two beams, 

at right angles. . 
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APPRENTICE DEPARTMENT, 


Chemistry. 

Equations must bo given wherever possible, 

1. What are the chemical difEoronces between quicklime, slaked 
lime, and whiting or chalk? By what simple test can whiting be 
distinguished from lime P 

2. Give the composition and two definite and distinctive proper- 
ties of (a) cast-iron, (d) stool, (c) galvanized sheets, (rf) tinned-iron 
sheets, (e) brass, and (/) soft solder. 

3. What is the chemical action which takes> place during the 
burning of coni on a forge-hearth? What volume of air measur(Ml m 
litres at 0®C and 76 cm. pressure, containing 21 per cent, of ox,\ gen by 
volume, is required to completely bum two kilograms of pure charcoal ? 

4. Find the percentage composition of ferric oxide. 

5. Give a short account of the commercial production of cast-iron. 

6. How would you prepare nitric acid and how would! you obtain 
from it nitric oxide ? 

7. How would you make hydrogen chloride gas ? How would you 
prove that the gas you obtained consisted of hydrogen and chloriiu^ ? 

8. Acetylene gas is represented by the formula C.^ H^. Give in 
your own words an exact account of all that is meant by this formula. 


Physics. 

1. What is tho meaning of tho statement — the boat of combustion 
of a certain kind of coal is 6,850, tho centigrade degree being the unit 
difference of temperature; by what number is tho calorific power of 
that same sample of coal oxprossod, if temperatures are measured 
by tho Fahrenheit thermometers? 

2. How much water can be theoretically evaporated from and at 
100^0 by tho heat given out by ono ton of the coal referred to in ques- 
tion 1 ? Show that the water evaporated in a boiler would actually bo 
considerably less. 

3. The temperature of tho hot woll is maintained at 45^0, the 
temperature of the oonden.-ing water is 26°C ; the steam enters at a 
temperature of 56°C. Find the amount of water for condensing 1 lb. 
of steam under the given conditions. Latent heat of steam at 55®0 
about 5^8. 

4. Describe Joule’s experiment on tho conversion of work into heat 
by thi friction between water and a system of vanes. 

5. Describe an experiment which illustrates electrostatic induction. 

6. By what methods ocia a steel rod be magnetised? 

7. How would you construct a Danioll’s coll P Explain its action. 

8 . What do you know about the telephone ? 


Estimating. 
Plate 71, 





HrSCELLANBOUS CERTIFICATE HOLDERS. 
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MISCELLANEOUS CERTIFICATE HOLDERS, 


Naiibs. 

Gopal Chunder Coondoo 
Gopal Chundra Mookcrjee 
Hanoi Chundra Bose 
J udoo Nath Seal 
Khettra Mohan Boso 
Khettra Nath Bhuttacharjce 
Mohendro Nath Bose 
Mohes Chundra Bose 
P. Neuville« 

Kadhica Narain Ghoae 
Surruth Chundra Ghose 
TincowHe Ghose * 

Dino Nath Sen 
Mothura Nath Chat ter 
Jadub Chundra Do 
H. Adams 

Womes Chundra Ghose 
Baikantha Nath Do 
E. Gibbert 
Shib Chunder Mullik 
Madhub Chundra lioj, <B A. 
llamruttan Mozooidar, b.a. 

Bholanatb Das 
Dhones Chundra Boy 
Bam Eissen Mookcrjee 
J. D. Bcglar 

Kadhica Prosad Mukerjee 
Rally Eumar Coondoo 
KesJiub Lai Boso 
J. Kobinson 
A. Adams 

Bam a Charan Framanik 
J. O'Elahorty 
W. A. Smith 
A T. Atkinson 
£. James 
A. Dubus 
Radar Nath Djis 
Ashutosh Mittra 
Poorno Chandra Sarkar 

Assistant Enoineebs* 


Date* 

1 


Not traceable. 


J 

1862. 

>* 

»> 

ft 

1863. 

tf 

it 

99 

>» 

ft 

99 

it 

»* 

1864. 

ft 

99 

ft 



Name. 

1 Year. 

Bemabes. 

1 

2 

3 

M. Ring 

1865 

Superintending Eugineerf Burmah. 

H.P. Crane 

1865 

Be tired. 

N. A. Uichard Chambers 

1866 


G. Twidale 

1866 



148 


MISCELLANEOUS CBBTIFICATE HOLDERS. 


Assistant Enginbees— 


' Name. 

Year. 

Bemabes. 

1 

' " i 

3 


5 «Tay Goml Eakliit ... 1866 

Bliola Njith Banerii ... * 1866 

Mohatap Chunder Mullick ... 1867 Sui^»rey or and Assessor, Calcutta 

* , Municipality. 

H a j Chandra G hose. ... 1868 Supervisor, Public Works De* 

partrnent. 

Gopal Chandra Boso ... 1868 Sub-Engineer, Jessore Division 

Public Works Department. 

10 C. J. Middleton ... 1870 Deceased. 

J. H. Toogood ... 187 J Executive Engineer, Public 

* Works Department, Bengal. 

F. Murray ... 1871 Executive Engifieer, Public 

, Works Department. 

S. H. Jewett ... 1871 Executive Engineer, Assam, and 

Manager, C. 0. S. Bailway, 

• Chittagong. 

J. M. Harman ... 1871 Executive Engineer, Worth- 

Western Railway. 

16 G. J. Jos-eph ... 1871 District Engineer, Bareili. 

John George Pew ... 1871 Retired, 

Bhuggobutty Charan Gangooly ... 1876 Supervisor, Public Works De- 

partment, Bengal. 

Jogendra Chandra Aich ... 1877 Calcutta Municipality. 

Nando Gopal Banerji ... 1878 District Engineer, Purulia. 

20 Mohendro Nath Bagchi ... 1879 District Engineer, Howrah. 

Lalit Mohun Basack ... 1881 Also passed L.C.E. 

T. B. Byers ... 1881 Ditto. 

P. W. Byers ... 1881 Ditto. 

TCapileswar BhattacLarjee ... 1881 

26 Sita Prosono liai ... 1882 Supervisor, Public Works Depart- 

ment, Bengal. 

Mritunjoy Bhattacharjee «•. 1882 Engineer to MaharaniSumomoye. 


List of SiudenU who have passed the theoretical part of the eommi nation for 
the License in Civil Engineering. 


H. M. Adams 
Mothura Nath Chatter jee 
Balkan thanath De 
Jadub Chandra De 
Umesh Chundra Ghosh 
Dina Nath Sen 
Mohendra Lai Chandra 
Hem Chandra Chatterjee 
Kunjabihari Ohowdry 
Bholanath Das 
Motilal De 

Ramesh Chandra Ghosh 
Parbatty Charan Mittra 
Benode Chandra Mukerjee 
Ram Krishna Mukerjee 
i'undit 8urya Kumar 
Dhaneschandra Boy 



1861 


1861 


1861 

... 

1861 


1862 


1862 


1862 


1862 


1862 


1862 


1862 


1862 


1862 

... 

1862 


1«62 


1862 

... 

1862 
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8ub£N;(?JBBBBS. 


Namb. 


Year. 


Bbmabks. 


• 1 



d 


0, Twidalo 
T. Patterson 
Gopal Chandra Daw 

* 

J . D. Douglas 
6 J. Joseph 
J. Atkinson 
Nolin Bohary Ghose 
Hem Xuntta Deb 


1865 
1*866 

1866 

1866 

1866 

1866 

1869 

1869 


Baj Kumar Mooker^i 
10 Kcdar ifath Boy 

• <* 

Qrisli Chundra Das 
BuJhoo Snkhar Banorji 
Kooraram Bay «.# 

Gopal Chandra Ghosh 

16 Preo Wath Ghose 
Chandra Bhusan Dutt 
Hem Chandra Mitter 
Tariney Charan Sircar 


1870 

1870 

1870 

1870 

1871 

1871 

1871 

1871 

1871 


Trailokho ^ ath Sircar 


1871 


20 Char a Chandra Bose 
Thackoordas Ghosh 
Akshoy Krishna Bose 


1872 

1873 

1874 


Badha Nath Sen 
Soorendro Nath Gupta 
25 Sasi Bhusan Mitra 
Giris Chandra Bhor 
Kcnaram Bose 
Chandra Seekhar Das 


1874 

1874 

1874 

1874 

1874 

1874 


Kisori Mohan Mookerji 
30 Ha ran Chandra Cliattcrji 
Chander Coomar Chatterji 
Rajendro N ath Neo^ 
Priya Nath Mookerji 
Bajendro Lai Sarkar 
35 Mohini Mohan Bagchi 
Uma Charan Banerji 
Balai Chand Rana 
Amerto Lai Boy 
Sures Chunder Gangooly 


1875 

1875 

1876 
1876 

1875 

1876 
1876 
1876 
1876 
1876 
1876 


40 Atul Krishna Mookerji 
Behari Lai Das 
Puma Chandra Chatterji 


1876 

1876 

1876 


Kcdar Nath Gangooly 


1876 


Sub-Ertgineer, Puhfic Works Do- 
^partment, Bengal. 


Supervisor, Public Woiks De- 
partment, Bengal. 

Supervisor, Public Works De- 
partment, Bengal. 


Survey Teacher, Bank! pore. 

Sub-Kngineer, Public Works De- 
partment, Bengal. 

Ditto ditto. 

Sub-Engineer, PubJic Works De- 
partment, Bengal. 

Supervisor, Public Works De- 
partment, 


Supervisor, Public Works Do* 
part (Dent, Bengal. 


District Engineer, Dacca. 


Sub-Engineer, Miduaporo District 
Board. ^ 

Dibtrict Engineer, Balasoro. 


Calcutta Municipality, 

Supervisor, Public Works De* 
partment. 


Sub.£ngineer« Pabhe Works 
Department. 
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MISCELLANEOUS CERTIFICATE HOLDERS, 


Sub-Engineers — concld. 


Name. 

Year. 

Kemabks. 

1 

2 


Mohem^o Nath Bagehi 

1877 

! 

District Engineer, Howrah. 

45 Mohondfo Nath Bhattacharjee ... 

1877 

t. 

Kam Lol Bhar * 

1877 


Kadharomoue Gubo ' . 

1H77 

Teacher, Sul^voy School, Dacca. 

Abhay Charan Datt 

1878 

Calcutta Municipality. 

Overseer, District Board, Dar- 
bhanga. 

Fakir Chand Mookcrice ... 1 

1878 

50 Sasi Bhusan Bhattacharjee 

1878 

0 

Bro jo Lai Sett 

1878 


Charles William Morton 

1879 

Sub- Engineer. 

Kam Das Bhattacharjee 

1884 

Public WoS‘ks t Department, 

I Bengal. 

V. S. Vinoy* 

1896 

e • 

65 Bhubonosh Chuckerbutty* 

1896 


Apurbo Dhone Kay* ... 

1896 

j c 



* Also holds Foreman Mochaiitcs and Upper Subordinate cortiUcate, vide page 163. 


Foreman Mechanics and Upper Subordinates, 


Ashini Kumar Mookerjee 


1883 


A. E. DeSilva 
W, Traise 


1883 

1883 


W. M. Halloran 


1883 


6 F. Alone 
H. Gilbert 
J. E.. Moorbouso 


1883 

1883 

1883 


10 


E. B. Walker 
H, Bryning 
C. PeViera 
T. Kohton 


1883 

1885 

1885 

1885 


Shoshi Bhusan Ghosh 
Shai^ Sadder AH 


1885 

1886 


G. Branscombe 


1886 


15 Bani Kanta Biswas 
Sarat Chundra Koy 

JoResh Ohnndra Bose 


1886 

1886 

1886 


Aa3oni Nath Bdl 
Basanta Kumar Ghosh 
20 Haghups^ti Banorjeo 
A. Cuerden 


1886 

1887 

1887 

1887 


Public Works Popartmont, 

Burmab. 

Public Works Department, 

Bengal. 

Public Works Department, 

Bengal. 

Overseer, District Board, Benares. 

Public Works Department, Assam. 

Foreman, North-Western Kail- 
way Workshops, Lahore. 

Calcutta Municipality. 

Overseer, B. S. Kail way, Swebo. 

Calcutta Municipality. 

Public Works Department, Bur- 
ma. 

District Board, Chapra. 

Burma Public Works Depart- 
ment. 

Overseer, Arracon Division, Bur- 
ma. 

Faridpur Municipality. 

Chittagong Public Works Depart* 
ment. 

Public Works Department, 
Bengal. 

District Board, M^ensingh. 

Midnaporo Technical School. 

District Board, PRrnea. 

Overseer, North-Western Pro- 
vinces. 



MISCELLANEOUS CERTIFICATE TIQLOERS. 



Eemabes. 


Harilal Sanyel 

O. A. Browno .. 

J. C. Damzeu • 

25 W. Gomes 

Tranoda Churn Mittra 

J. lI.Eoy 

Upendra Nalh Ganguli 
Tuniram Borua 

SO Bhubau Ohundi-a Bfliicrjee 

Nogcndra Nath Cbakravarti .. 

Jodunath Biswas 

E. Martin 

lleralal Pal 

36 Keslmb Lai Chfitlorjce 
E. E^jgers 

O. Bodge 

Batta Krishna Singh 
Harish Chandra Pal 
40 Ashulose Bhattacharjco 

A. E. Linton 

G. Morris 

A*Bonnar 

Surendronatb Mittra 
45 Sarat Chundra Bose 

P. Westerling 

C. Hettinger 

Kartick Chunder Bose 

H. Michael *, 

60 Degumber Hiii 

Eohini Kumar Bhattacharjee ... 

G. M. Gregory 

Jojgcndra Nath Ganguli 
Nripendra Nath Bose 

66 Srimanta Ch. Ghaudhri 
Brojendra Kumar Pass 

D. W. P'Cruze 

J. Homer 


1887 Faridpur District Board. 

1887 Public Works Department, 

• Borars. a 

1887 East Indian Railway, Allahabad. 

1887 Overseer, Public Works Depart* 
ment, Mandalay. 

1887 Calcutta Public Works Depart- 
ment. 

1887 India General Steam Navigation 
Company's s team- ship 

1887 Deceased. 

1887 Assam. 

1888 Employed. 

1888 Public Works Department, 

Bengal, Railways. 

1888 Sub-Overseer, Public Works De- 
partment. 

1888 Eastern Bengal State Railway, 
Lungi, Budge-Budge. 

1888 Surveyor-GoiKTaPs Office, Cal- 

cutta. 

1888 Kiddorporo Dc»ck. 

1888 Foreman, Lahore Workshop. 

1888 Overseer, Micbiapore Municipality. 

1888 Public Works Department, 

Bengal. 

1888 Public Works Department, 

Bengal. 

1888 Chittagong Public Works Depart- 
ment. 

1888 East Indian Railway. 

1888 Public Works Department, 

CJheera Punji. 

1888 

1888 Deceased . 

1889 Burn & Co., Howrah. 

1889 Deceased, * 

1889 Overseer, Public Works Depart- 

ment, Toungoo. 

1889 Private works, Calcutta. 

1889 Mackintosh, Burn & Co. 

1889 District Board, MuzafFar]mr. 

1889 Overseer, Public Works Depart- 

ment, Burmah. 

1889 Clerk of Works, Balang-Fadaog, 

Perak. 

1890 Survey Teacher, Fatna College. 

1890 Phblic Works Department Sub- 

Overseer, Bengal. 

1890 

1890 Overseer, Karremgunge. 

1690 Way Inspector, S. 1. By., Tri- 
chonopoly. 

1890 Oversee^ Public Works Depart- 
ment, Burmah. 
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MISCELLANEOUS CBETTliCATE HOLDERS. 


Nahb. 


Year. 

Bemaees. 

1 


2 

3 

G. P. HottinKcr 

... 

1890 

Overseer, Publio Works Depart- 
ment, Bassiu Division. 

60 J. S. O'Connell 

... 

.1890 

Deceased. 

Sreekantc. Hoy ^ 


1890 

Overtecr, Local Board, Pirojpur, 
JHarisal. , 

EomosK Chunder Dutt ' 

... 

1890 

Sub-Overseer, Public Works De- 
partment, Bengal, 

Modhu Sudan Adticary 


1890 

Sub-Over.scer, Public Works De- 
partment, Bengal. 

Surjee Kumar Chatterjce 

... 

1890 


65 Bojoni Kanta Dob 

• •• 

1890 

Kashipore Municipality Sur- 
veyor. ^ , 

Upendra Nath Hazra 

• • • 

1891 


Panch Cowri Mukcrjeo 

t*. 

1891 

Sub-Overseer, Public Works 
‘ Lepartmeut. 

Satis Chundra Mittra 

... 

1891 


J. G. Dolmar 

... 

1891, 


70 Qyanendra Nath Banorjco 


1891 

Private Workshop, Sibpur. 
Overseer, Public Works Depart- 
ment, Arrah. 

Kristo Dhone Ghoso 


1891 

R. D. Clark 

••• 

1891 


Haran Chundra Biswas 

• •• 

1891 


Hari Narayan Sarknr 

«#• 

1891 


76 Chandra Kanta Ohattcrjeo 

... 

1891 


A. H. Smellio 

... 

1891 


Mothnra N ath Laliiri 

... 

1892 


Protap Chander Ghoso 

... 

1892 

Public Works Department, 

Bengal, 

Sidheswar Shaha 

... 

1892 

Superintendent, Technical School, 
Bangpur. 

80 Upendra Nath Datt 


1892 

Overseer, District Board, Ban chi. 

Dwark Nath Bose 

... 

1892 

Gopal Chander Sen 

... 

1892 

Sub-Ovcrsecr, Public Works 
Department, Bengal. 

Fazlal Karim 

... 

1892 

Su])crintendent, Burdwan Techni- 
cal School, 

Surerfh Chander Banerji 

... 

J892 

Public Works Department, Burma. 

86 Beiiode Bcbary Roy 

... 

1H92 

District Foard, Dacca. 

Surjya Coomar Samouta 

... 

1892 

Deb Lai Ghosal 

... 

1892 

{purvey Teacher, Cuttack. 

Tara Pado Bnnerji 

... 

1892 

3rd grade Overseer, Burma. 

BholaNathDo 

... 

1893 

Ditto ditto. 

9() J. Morrison 


1H92 

Public Works Department, Burma. 

Battu Krishna Mookorjoo 

... 

1893 

8rd grade Overseer, Public 
Works Department, Khurda. 

Sotish Chander Pramanik 

... 

1893 

J.Wise , 


1893 

Public Works Department, Com 
milla. 

Norendro Nath Chatierjee 

... 

1893 

95 Hera Lai Sarkar 

t*. 

• 

1893 

Head Master, Technical School 
Purnea. 

Gonesh Chander Chuckcrbutty 

1893 

District Board, Hooghly. 

Bossunto Kumar Boy 

•». 

1893 

Match Factory, Calcutta. 

Aswini Kumar Sen 

... 

1893 

3rd grade Overseer, Public Worka 
Department, Madras. 


MISCBLLANBOUS CBBTIFICATS HOLPBBS. 



Tipcouri Biswas 

100 Blmpendro Bhusan Gungooly . 
Sotish Chander Baksi • 
Bisseswar Mookerji 
Sarat Chander Hazrah 
Hera Lai Neogi 
105 Surendro Jiath Dutt 

Suresh. Chander Mozoomdar 
Surendro Nath Bose 
Bepin Behary Sen Gupta 
W. P. Gardiner 
110 Mati Lai Paul* • 

M. C. Betters 

J. Parsons • • 

Barada Kanta Mazutudar 
TJpendra Nath Bosu 
116 Nani Lai Sarkar 

Annada Charan Guha 
W. J ordan 
D. Lemon 

Jyotish Chander Chakervartf 
120 Kally Krishna Paul 
B. V. Aguilar 
* Gopal Prosad Chatterjea 
Durga Pada Bosu 
Sita Nath Ghosh 
125 C. Tibhetts 

Barroda Prosad Ghosh 
W. S. Viney* 

Srish Chandra Nandi 
Bhubonesh Chnkrabuttj* 

130 Sydney Ernest Ansell 
Apurba Dhone Koy* 

Ashutosh Bose 

Upendra Nath Bhattacharjee 

A. Wilsen 

136 Anath Nath Mukerjee 
D. Showers 
Sarat Chander Dawn 
Abdul Haque 
Peary Lai Bhattacharjee 
140 Norendra Chander Aich 

A. J. Chater 

B. Young 

Jagadish Chander Bose 
W. Glynn 


« 1803 Head Master, Technical School 

Mymensingh, , 

1893 District Board, Buudwan. 

> 894 Overseer in the State Bailmys. 

1894 Overseer in the State Eailways. 
1894 

1894 

1894 

1894 

1894 

1894 
1896 
1896 
1896 

1895 

1896 
1896 

1895 

1896 
1896 

1895 

1896 
1896 

1895 

1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1890 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
1896 
18 6 
1896 


’ Also bolds gnb-En^iaesrs oertlfloate, vide pagej.4e« 
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MISCELLANE0U3 CEBTIFICATS HOLDERS. 


List of Passed Apprentices who ohiained Guaranteed Appointments as 
3rd grade Overseers^ Railway Branch, 


Names. 


Semabes. 


Bhola NSth Do 
Tara Pado Banerji 
Batu Krishna Mookerjeo 
Aswini Kumar Sen 
6 Sotisli Chnnder Bnksi 
Bisseswar Mookerji 
Mati Lai Pal 
Srish Chunder Nandi 


Any inapcurflcies in olt)OV« list should bo brought to tho notice of the Frincipnl. Passed 
apprentices out of employ should register their names and addrei-sps in the Principal’s office. It is 
partienlarly requested that on nuy iipprenlice gcilmfr an rfltlr.oirilmeiit or changing his appoiutinent, 
the information be forwarded to the Principal for incoi poralion m tho College Calendar. 



Ovebseebs. 


J. Kelly 

Boycunt Nath Boy 
Chaudra Coomar Chatterji •• 

Gopal Chauder Daw 
6 Ashootosh Mitra •• 

Nctro Gopal Ray 
Khetter Nath Ghosal 
H. E. B. Fox 

Kartic Chandra Ghosie^ .. 

10 Kojoney Cant Mookerji 
Lanl Gopal Bancrji 
Kally Prosono Mozoomdar 
Kally Das Das 
Hem Chandra Banerjce 
16 Kristo Chandra Gupta 
Bakhal Dass Chatterji 
GalatS Ahmed 
Mohendro Nath Mullick 
Kay lash Chandra Mookerjeo ... 
20 Brindaban Chunder Ghose 
W. I. Dukes 
Sashi' Bbusan Chatterji 
‘ Gopal Chandra Mookerji 
Ka^i Kantha Pramanik 
26 Jadu Nath Bose 
Saroda Charan Bose 
Shurrat Chandra Sandal ^ ... 
Nolin Bchary Ghose ' 

Soshi Bhusan Chatterji 
SO Nogendra Chandra Mozoomdar 
Boodro Prosono Sing ' 

Hera Lai Mitra 
Toolsy Das Roy 
Bhoggobutty Gangooly 


* 1866 
1866 
1866 

1865 

1866 
1865 
1865 

1865 

1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1867 
1867 
1867 
1867 

1867 
1S6S 

1868 
1868 
1868 
1868 
1868 
1868 
1868 
J869 
1869 




MtSCBtLANSOTJS CERtltlOAtS HOtDBltB. 



Bsmabks* 


35 Kam Nath Bhattacharji 
Siddeshur Cliatterji • 
Opeodra Lai Gugta 
Kristo Nath Bauhrji 
Narain Chandra Naug 
40 Sookmoy Mullick 
Edward Browne 
Otool Krishna ItSitra 
Muity Lai Mozumdar 
Sree Churn Boy 
45 Srinihas Ij^ose ^ • 

Goluck N ath Sen 
Tara Prasonno Mookerji • t 
George A. Laval 
Koylash Chandra Chowdliury 
60 Bhobo Tara Ghoso 
Mohendro Nath Sarkar 
Avinas Chandra Mookerji 
Bania Charan Banerji 
J ogendra Lai Cliatterji 
66 Umesh Chandra Banerji 
Baney Madliub Chatterji 
Aghore Lai Bose 
Sasi Bhusan Mitra 
Bepin Behary Mozoonidar 
60 Koylas C^handra Mitra 
Ifedar Nath Chowdhury 
Hera Lai Mitra 
Mutty Lai Sen 
Monmotlio Nath Chatterji 
65 Raj Krishna Mookerji 
Moti Lai Chowdhury 
Gunga Charan Gangooly 
Kartickya Biswas 
Mohendro Lai Das 
70 Jet Narain Dutt 
Behari Lai Das 
Krishna Sakha Das 
Aughore Chandra Ghose 
Gossein Das Dutt 
76 A. Malcolm 

Sheik Azizar Euhmon 
Kunjo Behary Bose 
Moti Lai Banerji 
Priya Nath Mitra, No. 1 
80 Jotendra Krishna Basack 
Hem Chandra Mookerji 
Ganandra Prosad Roy 
Chhatradhor Ghoso 
Jodu Nath Banerji 
65 Kalidhau Bhattacharji 
Godadhur Sen 
Prosonno Coomar Bose 
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MISCELLANEOUS OEETIPICATE HOLDERS. 



Charles William Merton 
Hari Natfl Sen Gupta 
90 Monmohun Gliose * 

Sasi Bhnsan Dutt • , ... 

liam Lai Bhor 
Chuni Lai Saha 
Lai Beliary Hoy 
96 Ram Das Bhaitacbarji 
Kedar Nath Mozoomdar 
Avinas Chandra Champati 
Gholam Huhraon 
Breo Nath Mookerji 
100 Hem Chandra Nandi 

Brojo Lai Sett . 4 . 

Nivaran Chandra De 
llari Das Chatterji 
Madhub Chunder Chuckerbutty 
106 Debendro Nath Mookerji 
Khetra Mohan Mookerji 
Frank Hardy 
N. Cartland 
William Radford 
110 Daniel Farren 
H. Williamson 
Jogendro Nath Ghose 
A. vV. Gantzer 
Araal Chander Mullick 
116 Hari Charan Mookerji 
Trojluckho Dhor 
Hem Chandra Dus 
Gyanoda Prosad (Ihosal 
Apurvo Chandra Gangooli 
120 Nath Mitra 
Hari Das Ba^ck 
Behari Nath Sen 
Upendro Nath Banerji 
Upendro Nath Chuckerbutty 
125 Nursing Chandra Mookerji 
Giris Chandra De 
T. B. Byers 

Sri Goml Bose ^ 

Atul Cnandra Banerji 
180 Nobin Chundra Ghose 
Goluck Chander Mookerji 
Jogendro Nath Gangooli 
Hari Charan Bose 
Norendro Nath Banerji 
135 Bama Charan Mullick 
Jogendro Nath Chatterji 
Asutosh Ghosh 
Amin Uddin 
Abinas Chunder Roy 
140 Rapiloswar Bhattacharjee 


1876 
1’876 , 

1877 
1877 
1877 
1877 
1877 
1877 

1877 Overseer. Darjeeling. 

1877 Overseer, District Board, Gaya. 

1877 

1877 

1877 

1877 

1877 

1877 i 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 Overseer, Public Works Depart- 

1877 meat. 

1878 
1878 
1878 
1878 
187S 
7878 
1878 
1878 

1878 

1879 

1879 Sub- Overseer, Sone Circle. 

1879 
1879 
1879 
1879 
1879 


Also passed L.O.E.^^ 

Passed for Assistant Engineer. 






MISCELLANEOUS CBBTIFIGATB HOLBEBS. 


m 


OVBBSBBRS— 


Name. 

Year. 

Ebmabks. 

1 

2 

3 

Nemi Chnrn Ghoso 

1880 


Oopal Cliwnder Bhaitacl^arje ... 

jtfteo 


Russick Lai Mukerjee 

1880 


Loiit Mohun Basilk 

1880 

P^.tsed L.C.E. 

145 Pran Krishna Sen 

1880 

Ditto. 

Sita Prosonno liai 

1880 

Ditto. 

Bishnuram Chakra verti 

1880 


Satva Churn Bar^rjee 

1881 

Ditto. 

Kali Krishna Mozoomdar 

1881 


150 Apurva Krishna Sen 

1881 


Kali Gopal Kad^'a • 

1881 


C. E. LefeWro 

1882 


Annoda Prosad Pal , , 

1882 


Shama Churn Ganguli 

1882 


165 Akhil Chunder Marik 

1883 

Ditto. 

Lai Chand Mittra ... < 

. 1883 


Banku Behari Mukerico ... 

... 

Ditto. 

[ 


Certificates granted under Director of PuhUc Instruction's No, 5, dated 

S3rd July 189If. 


Third Grade Overseers. 


Kuloda Nanda Mukerjee 

1885 


PreoiNathRoy 

1886 


Jadu Math Mittra 

1886 


Surendra Math Sen 

1886 


5 Troylocko Nath Dutt 

1888 


Gopal Chundra Boy 

1888 


Mebaran Chundra Chatter jee ... 

• 1888 


Surja Kumar Das 

1889 


Makhan Lai Sarkar 

1890 


10 Chanchal Chundra Banerjee ... 

' 1890 


Jogendra Lai Pal 

1890 


Notobar Ghosal 

1891 


Kaliprosonno Sen »«. 

1891 


J. Morrison ... 

1891 


15 Mohindro Chandra Paul 

1892 


Gopeswar Boy 

1892 


Gouindo Chandra Boral 

1 1892 


Hari Mohan Mukerjee ... 

1896 


Sachipati Das 

1896 


20 Jogendra Math Choudhari 

1886 









MISO^LLAN&OtJS OEUTII'IOATB HOLDEBS, 


St7B-OVERSBt!RS. 



Saroda Qharan Bose 
Mohendr/> Nath Bhattacharji ... 
Kally Kristo Putt * 

Nilmoni Bancrji '• 

5 Bogpjobutty Charan Gangooly ... 
Saroda Prosad Chat ter ji 
Audhor Chandra Roy Chowdhury 
Seddeshur Mitra 
Kashiehur Mukerji 
10 Chandra Kanthi Mukerji 
Rhetra Mohun Palit 
Tarrack Nath Gangooly 
Shib Chander Banerji 
Bam a Charan B oy 
15 Eshan Chandra Singh 
Mohendro Chandra Palit 
Raj Krisen Ghose 
Bama Charan Banerji 
Kali Kristo Boy 
20 Kali Prosonno Mookerji 
Akhoy Kumar Roy 
Khetra Mohun Mitra 
Akhoy Kumar Chowdhry 
Sosi Bhusan Dutt 
25 Kedar Nath Chowdhry 
Surja Kantha Banerji 
Bam Poyal Boy 
Hari Lai De Chowdhury 
Jogendro IMath Mookerji 
so Gris Chandra Banerji 

Pobendra Nath Boy Chowdhry 
Bajendra Nath Biswas 
jHem Chnndra Sarkar 
Chandy Cb«ran Satrah 
35 Bedhu Bhusan Trevady 

Brindaban Chandra Mondul ... 
Annodo Charan Brahmo •*. 
Nil Kan tta Putt 
Pmes Chandra Sen 
40 Sita Nath Ghose 

Ahitf Chandra Mookerji 
' Saroda Prosad Samonto 
Isan Chandra Chowdhry 
Pu^no Chunder Paw 
45 Abinas Chandra Mullick 
Prosono Kumar Bose 
Gooroo Prosono Banerji * 
Kunjo Behari Bose 
Bomun Kristo Ghosh 
50 Brojo Pati Banerji 4 

Modan Mohan By sack 
Bam Chandra By sack 
Moti lial Banerji 






MiaOBLIiANBO.lia CBBTIFICATK HOLDBUS. 
Sub-Oyehsebbs- 


Hbmabbs. 


BLamudra Kumar Ghose 
56 Isvar Chandra Das 

Akhil Chandra Sen * 
Jogendra Nath Ghose 
J oy Krishna Chatterji 
Asvini Kumar Bose 
60 Avinas Chandra Koy 
Ram Narain Pal 
Sri Kanto Sinha * 

Ram Doyal Pal 
Dharmodaa Laha 
66 Chuni Lal’*Saha ** 
Narain Chonder Chatterji . 
Lai Behary Ray ' 

Chandi Charan Hazra 
Govindo Chunder Roy 
70 Umes Chunder Sen 

Gopal Chander Bhattacharji 
Syma Prosad Rai 
Jogcndro Kumar Bose 
Hera Lai Mookerji 
76 Deno Nath Gui 
Arinas Chandra Bose 
Amieruddin 
Chuni Lai Mitra 
Kedar Nath Nag 
SO John James FitzWilliam 
Chandra Kantha Basack 
Upendra Nath Kanjilal 
W, Bowers 
Guru Doyal Kundu 
86 Kali Charan Mookerji 
Bepin Behary Bose 
Bama Charan Mookerji 
Romesh Chandra Sen 
Kaisiki Charan Gupta 
90 Atul Chandra Mookerji 
Bani Madhub Mullick 
Avinas Chandra Roy 
Asutosh Chatterji 
Sudhamay Dutt 
96 Monmotho Nath Mukerjee 
Haripodo Chatterjee 
Siradas Bhattacharjec 
Lai Chand Mittra 
Sarat Chunder Roy 
100 Annoda Prosad Sarkar 
Tarini Churn Boy 
Mohim Chunder Rudra 
BanwariLal Uanerjee 
Chandra Kanta Bose 


1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1877 
1. ^877 
I 1877 

1877 

1877 

1877 

1877 

1877 

1877 

1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 

1878 

1879 
1879 
1879 
1879 
1879 
1879 
1879 

1879 

1880 
1880 
1880 
1881 

1881 Also passed as Overseer* 

im Passed L.C.E. 


I 
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MISCELLANEOUS CERTIFICATE HOLDERS, 



Eq] Knmar Ganguli ^ * . 
Jadub Cliunder Chatter jee 
Be pin Behari Gupta 
Bitauath Bhuftacharjeo 
6 Kikunja Behari Boae 
Bcjoy Krishna Milker jeo 
Nritya Gopal Bhuttacharjeo 
Eaj Krishna Mandal 
Heera Lai Santra 
10 Chanchal Chundra Banorjeo 
Kaliprosonno Sen 
Baroda Kanta Thakoor 
fiidhcswar Mozoomdar 
Gopal Chundra Lahiri 
16 Upenda Nath Sen Gupta 
Mohendra Nath Gosaaray 
Kamini Kanta Bhuttacharjee 
Upendra Nath Chandr/v 
Anuoda Churn GIjoso 
20 Brotap Chunder Ghosc 
Dakshinaranjan Muchaddi 
Tarak Nath Chowdhry 
Soshibhuaan Bhuttacharjee 
Pulin Behari Ghoso 
26 Brindaban Chundra Mukerjee 
Pulin Behary Slialia 
Jag^ut Bundhoo Gupta 
Brojendra Nath Chatterjoe 
Saroda Prosad De 
30 Burendra Nath Banerjce 
Ashutosh Ghatterjoe 
Nogendranath Chatterjeo 
Lalbehary hoy 
Debendra Nath Sen Guptft 
S6 Jogendra Nath Ghose 
Suriya Kumar Eoy 
C. Kaynard 
Panchanun Ganguli 
Puma Chandra Uutt 
40 Dajkshineswar Chatter jee 
Sarat Chandra Das 
Jogendro Nath Mookerji 
Ashutosh Bhattacharjeo 
Punna Lai Banerji ‘ 

45 Nekunjo Behari Gupta 
Nobo Kumar Shaha 
Bidhyi Bhusan Sen * 

Sasi Bhusan Nag 
Behari Lai Ghose 
DebendroNath Bh attach an j No 
Eungo Lai Mookerji 


Iso passed as 3rd grade Overseer. 
Ditto ditto. 



1IT80BIXANXOUS CBUtlFlOATB HOLDERS. 


m 

S C B-O V B OSSBBS'-^eoBf 



Debendro Nftth Bhattacharji 
Gokiil .Chandra Boy 
Keshub Lai Gangooly * 

55 Girindro Chandra Ghose 
Durga Pado Bose 
Akshoy Sumar De 
EuBsick Lai Dutt 
Peari Mohun M^korji 
60 Neebaran Chandra Das 
Jotindro Krishna Bose 
Bepin Bihary Banerj^o 
Vishnu Fl>do Ghosal 
AnandaBamDas • 

65 Umesh Chandra De 
Bepin Behary Bose 
Bhudeb Kundu 
Sosodhor Mondol 
Satyeudro Nath Chattorjee 
70 Kamini Kumar Ear . 

Mohim Chander Das 
/ Badhika Mohun Das 
Ananto Lai Bose 
Sasty Das Chatterjee 
75 Debendro Nath Chatterjee 
8arat Chander Barooah 
Banku Behary Mytie 
Benode Behary Nandi 
SyamaCharan Mitra 
80 Kunjo Mohan Biswas 
Benode Behary Sanyal 
Goury Sunkar Mookerji 
Anukul Chander Lahiri 
Surendro Nath Chatter ji 
86 Sushil Kumar Mookerji 
Satish Chander Chuker butty 
Surendro Nath Chowdhury 
Nirmul Chander Bancrji 
Bassanto Kumar Bay 
90 Sarat Chander Sarkar 
G. Dukes 

Hari Pada Chatterjea 
Purusattam Dds 
Durga Das Samanta 
96 Hari Charan Das 

Jogesh Chander Bhuttaohar 
F. Goodwin 
Bajani Bhusan Boy 
Kedar Nath Hannah 
100 Hari Satya Bosu 
Panchrnan J ash 
GopaL Das Mukherjee 
Jounera Nath Dntt 
Sita Nath Hoar 
105 Snrendra NaUi Ghosh 


1892 

1892 

1892 

1892 

1892* 

1892 

1892 

1892 

1892 

1892 

1893 
1893 
1893 
1893 
1803 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 

1893 

1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 

1894 

1895 

1895 

1896 
1896 
1893 
1896 
1896 
1895 
1895 
1895 
1895 

1895 

1896 
1895 


Public 

Bengal. 


I 


Bxeabes. 

3 


Works Department, 


X 
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MISCELLANEOUS CERTIFICATE HOLDERS. 


SuB-OvEnsBUBS^concld, 


Names. 

Year. 

Behabes. 

1 

1 2 

3 

Fatik Chtndra Ghose 

Narayan Das Mookerjee ... 

Akhoy Kumar Mookerjoe . 
Sailendro Nath Chatterjee ‘ ... 
110 Atul Chandra Deb 

Probodh Chander Mitra ... 

Probodh Chander Sanjel 

J. B. Bodgers 

Jotendro Nath Boy Chowdhoory 
116 Upendro Nath Bhattacharjco ... 
purbo Krishna Do 

Hari Das Chatterjee 

Nibarun Chandra Bose 

Kishori Mohan Bhattacharjoo ... 
120 Akshoy Kumar Dutt 

Gokul Chandra Chatterjee 
Basanta Kumar Chatterjee 

2896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1 1896 
1896 
1896 
1896 
1896 
1896'' 
1896 



Artisans* 


Hem Cbandira Dutt 
Bhakunda Dutt 
Deo Bam Dutt 
Boop Bam Dutt 
6 Hondo Lai Gogai 
Puma Chander Gogai 
A soph Tega 
SodSn&nd Subarno 
Subman Tega 
10 Johan Charka 
Amoas Tcrkey 
Mattopn Kankol 






1889 

1889 

1890 
1890 




• •I 


1893 

1892 

1896 

1895 

1896 
1896 
1896 
1896 







ACCOUNTS. 


ACCOUNTS. 


Examination qualifying fyr admission to the Subordinate Aeojunts Branch 
* for Iftfi Gradcj P. W* D\ 


Bubjbcts. 

Writing (neatness,* clearness, and rapidity) 
Dictation (spelling, iiunctuation, etc,) 
Arithmetio (the wnolejT , , 

Mensuration (^) tho whole 
Book-keeping (h) mercantile 


Full marks. 


Minimum 
pass marks 

60 

60 

160 

SO 

60 


Minimum required in all papers 
collectively. 


(а) Todhnnter’s TUrnsuration for Beginners. 

(б) Book-keeying ” by Ball and IlamUton, 


“ Book-keeping " 
Course). 


by doublo and single entry, by W. IngUs (Chambers' Eduoaiiotial 


The marks gained by candidates who fail will not be published. 

1. The examination is held annually at the Civil Engineering 
College, Sibpur, on the Ist Monday in June. The examination will be 
conducted either at the College or by an Examiner, Public Works 
Accounts (including Railway and Telegraph), in Bengal, Assam and 
Burma only. The examination will be ipso facto vitiated if it bo not 
held (begun and completed) on the dates fixed, but the officer wha will 
conduct the examination may make his own arrangements in regard to 
the place and hour of examination with the candidates. , 
Candidates will not be examined in any of the Calcutta offices. 

A oandidato already in permanent Government employ* may ho 
allowed to compete in the examination even if h© 
• This term includes jg 25 years of age, and may be ap- 

BoSJd^S foreign i^ios pointed to an accountantship if hepassM it; but 
if such is pensiouabio by jg already in pensionable service, he will 

the Bntish Govemmen . eligible Only for appointment to thb non- 

pensionable establishment on State Itailwaj^. i. til 1.1 • -rrr 1 

2 The candidate should apply to an .Examiner of Public Works 
Accounts not later than 30 days previous to the date fix^ for the 
examination, and obtain his consent to oonduCT the examination, u 

examination'at the College is not convenient. Tho appli^tioa must 

hear the address of the candidate, must be aooompani^ by* fee of 
Es 10 and the following certificates, and mustb| forwarded by hua not 
direct to the Principal, hut through the Examiner. 
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ACCOUNTS. 


Oertifioates may be submitted in original, or true oopies attested by 
an officer of the Engineer or Accounts Branch, but none irill Iw 
returned : — 

(1) Certificate of good character signed by applicant’s immediate 

official s\iperior or by the instructor under whom he has .been edfioated, 
or by some other superior under whom he maiy have been brought up 
or employed, or to whom he may be well known. (This certificate 
must have eipecial reference to the ^wo years immediately preceding the 
application.)' , » ' ' 

(2) Certificate of age (baptismal or of birth net required if the 
candidate is already in permanent Government employ). 

(3) Certificate that the application is in the candidate’s hand- 
writing. 

It will rest with the Examiner of Accounts, to whom the candidate 
submits his application, on a consideration of these certificates, to deoido 
whether the candidate should be registered for the examination or 
whether his application should bo rejected. He will only iorward the 
names of accepted candidates to the Prthcipal together with their 
applications in tlieir own handwriting, statement of their ages, and 
foes. These should be transmitted altogether under one covering letter 
on the last day allowed by the rule. 

3. Examination papers that are issued for examination need not 
be returned. 

4. Each examination is complete in itself. A candidate who has 
failed in an examination, and presents himself for examination on a 
subsequent occasion must undergo the full examination and furnish 
fresh foe and certificates. 

6. Passed candidates should apply, not to the Principal of the 
College, nor to the Accountant-General, Public Works Department, 
but direct to the Examiner of Public Works Accounts in the province 
or railway under whom they may desire to be employed. 

6. It must be distinctly understood that the passing of this exam- 
ination does not give any claim to an appointment, and that in making 
apptyntments preference will bo given to qualified persons who are 
already employed in the department. 

7. 'J^he Civil Engineering College acts solely as an examining 
body in reference to admission to the 4th grade of Accountants, Fublio 
Works Department. 



LIST OP PASSED ACCOUNTANTS. 


m 


ACCOUNTANTS. 

4th Gbapb Accountants. 


Namb. 


Year. 



Chandi Charan Ghoso ... 1S66 

Haran Chundra Bose ... 1 8(56 

Womesh Chandra Chatterjee 1866 

Nundo Lai Sen ... 1866 

6 Bhoobun Mohan Chatterjee ... 1866 

Mohendra Chatterjee ... 1866 

Dwarka Nath Pal ... 1866 

Chandra N ath Simlyc’ »» ... 1866 

Kam Kamal Sircar ... 1860 

10 Nilmadlmb De ... 1866 

Kally Kamal Sircar ..f 1866 

Gopal Gobindo Chowdry ... 18G6 

Mohesh Chandra Bose ... 1866 

Sreenath Ghose ... 1866 

15 Sasthi Charan Mittra ... 1866 

W. Fleming ... 1866 

A. Rangiyald ... 1866 

Sashidliur Baruah ... 1866 

K. H. Smitli ... 1866 

20 Norman Andrews ... 1867 

lesan Chundra Mittra ... 18o7 

Niindo Lai Mukerjee ... 1867 

Koylas Chundra Chatterjee ... 1867 

William Jones ... 1867 

25 Soorji Kumar Baneijce ... 1867 

Daniel Pereira ... 1867 

Richard M. Slane ... 1867 

E. A. Coello ... 1867 

George A. Laral ... 1867 

30 F. W. Hurst ... 1867 

J. Jacob ... 1867 

W. Martin ... 1867 

W. P. Kelly ... 1867 

Kally Gopal Mukerjee ... 1887 

36 Eala Chand Mukerjee ... 1867 

Gopal Chandra Dutta ... 1868 

Bonomally Chatterjee ... 1868 

J. H. Richards ... 1868 

Hadharaman Set ... 1868 

40 Tarini Charan Chatterjee ... 1868 

Womesh Chandra Ghosh 1868 

O. E. Jacobs ... 1868 

Aloysius D. Eeddio ... 1868 

Ambica Charan Chatterjee ... 1868 

45 Kally Prosonno Bauerjee ... 1868 

A. Calder ... 1869 

Bnndiram Chatterjee ... 1868 

Gopal Chnndra Pass ... 1868 

Jagat Chundra Shome ... 1863 


Bbmabks. 

f 

— 

3 
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LIST OP PASSED ACCOUNTANTS* 


4th Gbade Accountants— 


Name. 

Year. 

Eemabes. 

1 

2 

c 3 

'60 Ashutc^li Mittra 

1 

i«n8 

l^ibara«A Chutidra Chatter- 

1868 

jee. * 


Poorno Chundra BhuttaCharjec 

J8C8 

11. A. Coello 

1868 

Juggobandhu De 

1869 

65 Nuudo Lall Bhuttacharjee ... 

1869 

PrassonDO Kuraur Pal 

1869 

Bholanath l)ass 

1869 

Debendra Nath Mullik 

1869 

JadniiathPal 

i 1869 

1 

60 Kally Krishna Chatterjee 

1 1869 


William Thomson 

1869 


Andrew Bald 

1869 


Womcsli Chandra Maker jee ... 

1869 


W. Mclleddie 

186k' 


66 W. N. SMlstone 

1869 


J. D. Gregory 

1869 


Tndrarain Baruah 

1869 


J. It. Coles 

1870 


Rally Prosonno Eoy 

1870 


70 Itamram Dutt 

1870 


Shy am Sandra Patnaik 

1870 


Bhoggobutty Charaii Mukerjee 

1870 


Prossonno Kumar Dait 

1870 


Durga Charan Bancrjec 

1870 


76 Lai Mohan Dass 

1870 


Girish Chandra Deb 

1870 


Badha Mohan Dass 

1870 


C, A. James 

1870 


K. DeCruzo 

1870 


80 H. J. A. Palmer 

1870 


f Woma Charun Mitra 

1870 


Aghore Nath Ghoaal 

1870 


It adhika Prosad Sircar 

1870 


Ara'bika Charan Mittra 

1870 


86 Ishan Chandra Dutt 

1870 


J. A. Freitus 

1870 


Ishan Chandra Kundu 

1870 


Kshettra Mohan Tarafdar ... 

1871 


Kanti Chundra Mukherjeo ... 

1871 


bo Dwarkanaih Sen 

1871 


.i^ishnu Charan Mukerjee 

1871 


A. Percy 

187L 


J. W. Bridge 

187J 


Shyama Charan Ghose ... 

1871 


95 Chundra Nath Banerjee ‘ 

1871 


A. Wilson 

1871 


0. P. Sterens 

1871 


Debendra Nath Dutt • ... 

1871 


H. 0. Kingh 

1871 


100 Goo. Lambert 

1872 


Mohendra Nath Chatterjee ... 

1872 


A. E. Kalberer 

1872 







Lisnp OF FA8SED ACCOtJUTANTS^ 


le?^ 


4th Gbade AccovmiiJsns-^oniinued. 


Nahb* 

Year. 

1 

1 2 


Kbhabes. 


Ghoneshyani Bhuttacharjec 
Satcowry Mukerjee « 

105 E. Lumsden 

Akhil Chandra* jVIukerjee 
A. A. Daniel 
Jadu Nath Chatter jee 
E. J. P. Fjnn 
110 Brojo Mohan Aditya 
Bhimram 

Poorno Chandra Sen 
Eameswar Dass ^ • 

Bidhiuath Chatterjee 
115 Mohima Chundra Bhaa*a>it 
Jf, F. Chew 
T. T. Durmalingum 
Gopi Mohan Banerjeo 
Pasupati Charan Bose 
120 Krishna Chundra Bose 
Madan Mohan Ghose 
Sidhess war .Bose 
Baj Kissen Ghose 
H. O. Daniel 
125 Ashutosh Singha 

Edward Hyde Phillips 
Kally Krishna Ghosal 
Bidhubhusan Mukerjee 
Isaac Puruannndo Koy 
130 E. P. O’Conner 

Womesh Chandra Pal 
Sodanando Behera 
Chandra Kanta Ghose 
Moonshi Abdul Burr 
135 Saslii Sikhar Banerjee 
NundoLal Mukerjee 
Kally Charan Mittra 
Krishna Kumar Sen 
J as. Alfred Pain 
140 Eugene Cox 

Adya Nath Mittra 
Bamdas Sircar 
Baj Mohan Gangnli 
Shyama Charan Ghose 
145 Kartikeya Biswas 

Sarat Chandra Chakrarerti 
Debendra Nath Mukerjee 
Ashutosh Bose 
C. H. Bamanua Naidu 
^ 150 Bootee Lai 

Nilambar Bosa 
Bhutnath Mukenee 
Banimadhub Mukerjee 
Kunia Bchari Dutt 
166 Akshoy Kumar Ghose 

Dwarkanath CbAtterjee „ 


1872 

1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1878 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 

1873 

1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 

1874 

1875 
1875 

1875 

1876 

1875 

1876 




16S 


LIST OF PASSED ACCOUNTANTS. 


4th Gbaob AccouNTAirrs— 


KjlHes. 


Year. 


Bbkabks. 


1 


Walto? R. Monks 
J. 9. Johnstone 
Nundolal Dass 

160 Satya Charan ChatterjeV 
Henry Arthur Nelson 
Upend ra Nath Ganguli 
Kemai Charan De 
John Simpson 

165 Redar Nath Chakraverli 
Sarat Chandra Moozomdar 
Saroda Prosad Chatterjee 
Ambika Charan Sircar 
Brojonath Bhuttacharjee 
170 Golab Chand Lai 
Sarat Chandra Roy 
Hem Chandra Ghose 
Pnrna Chandra Bose 
Madho Roy Ganesh 
175 S, G. A. Phillips 
Kissori Bollov Roy 
Woma Charan Bancrjce 
Gopal Chandra Dult 
Nilratna Banerjee 
180 Sitala Charan Ghoso 
Abdur Rubb 
Rally Bhusan Banerjee 
Upendra Nath Dutt 
Janoki Prosad Tevvari 
186 Anando Naik 

Phillip Macklin Flanney 
Bhudar Banerjee 
Ananda Gopal Guin 
• Dimbadhnr Dass 
190 Kedama^h Dass 
George P. Pritchard 
P. G. J ordan 
Annoda Charan Rose 
Arthur William Namcy 
196 Sylvester Herbert 

Akflhoy Chandra Rarmokar 
• Nobin Chandra Banerjee 
Samuel Hammond Watling 
H. Leonard 

200 Kedar Nath Qhoso 
William Hart 
E. H. Telfor 
John Martin Sarkies 
W. C.-PhiJlins 

206 Mohamed Akram , 

Kirtiram Boruah 
Shib Obandra Dntt 
Ambika Charan Chatterjee 
Hem Rally Chattei^ee 
210 Hari Charan Sircar 


,1876 

1875 

1876 
1876 
1876 
1875 
1875 
1875 

1875 

1876 
1876 
1876 
1876 ‘ 

1875 

1876 
1876 
1876 
1875 

1875 

1876 
1875 

1875 

1876 
1876 
1876 
1876 
1876 
1876 
1H76 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 




LIST OF PASSED ACCOUNTANTS. 


Name. 


Esmabes. 


K. Sunderramiah Pantolu 
Jas. Scbofield 
C. Visnanadhjina Moodelier 
Bamapodo Roy 
215 Gopal Chundra Dutt 
G. Ewing 

Ksbettra Nath Banerjee 
Francis T. GWalker 
SidhessWar Bose * 

220 Bama Cliaran Dutt 
Shiv Krishna Puirtlit 
Abinas Chundra Baneyjeo 
James Grassraann 
Purusottam Bhuttacherjeo 
225 M. G. Lackerstecn 
Jogendra Chundra Deb 
Nursing Chundra Banerjee 
Saroda Prosad Mittra 
E. A. Freitas 

230 M. V. Muttusami Tyer 
Anthony Bernard Mariano 
William Baran Twidale 
Annoda Prosad Mukerjee 
Joggeshwar Ghose 
235 Jogesh Chundra Mukerjee 
J ohn Edwin Cooney 
Chundra Nath Mittra 
Francis Walter Eieke 
liadhagobindo Bysak 
240 Khiroda Kumar Sing 

Trailokya Nath Chakraverti 
Haripodo Chatterjee 
Amuilyaratan Mukerjee 
Raja Ram 
246 Bisbnu Das 
Bhairo Sahay 
Eai Boshoon Dutt 
Tincowry Ghose 
Alexander Diuiveddie 
250 Imam Bus 
Goordit Mull 
C. K. Bela Hayde 
Michael J. Senaes 
Chundra Kanta Bose 
266 Nutt Mull 

Dobendra Nath Chakraverti 
William Thomas Middleton 
Grant Nicholas 
, H.P. Dick 

260 Ambika Charan Banerjee 
Eadhanath Eoy Chowdry 
PrOtap Chundra Gupta 
Haridas Roy 
Atul Krishna Mukerjee 


1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1878 
1878 
1878 
1878 
1878 
J878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
18/8 
1878 
1878 
1878 
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LIST OF PASSED ACCOUNTANTS. 


4th Grade Accountants — continued. 


Name. 

Year. 

Esmabss. 

1 

2 

‘ 3 

265 Kshettif], Nath Bose 

H. A. CS,mpbell , 

C. D. Howard ... 

Batna Charan Ghose * ... 

Hai Charan Chatterjeo 

270 Hari Mohan Banerjee 

J. A. Farrell 

Frederick Prucc 

Mangu Bam 

Shyaraa Charan Chakraverti... 
276 Jadub Chundra Bhomik 

Bnni Madhub Chatterjoe 
Shjama Prosad Hoy 

Nritya Gopal Bose 

Upendra Nath Mittra 

280 Charles Thomas D'Soiiza 
Seetaram Sen 

Bhogobutty Charan Chatterjee 
Arthur Strarhan Wyman 
George Johnstone 

285 William N. Hyan 

Ilaradev Prasada 

Upendra Nath Banerjee 
Bowliani Charan Mittra 

Fred. W. Bogers 

200 Kumud Nath Chatterjee 

Goiieshi Lai ... 

Nobogopal Singha ... ; 

Nepal Chundra Mukcrjee ... 
Tin cowry Chattericc 

205 Fdward Welton Dover 
^ Fred Charles Welton Dover ... 
BhuinatliHe 

Edward Marshall 

HaPrprosad Pundit 

300 Prosadi Lai 

Chnui Lai 

Ernest Blewett 

Kissori Mohan Sanyel 

Sa'rat Chundra Mittra 
^05 James Maurice Hartmann 
Swin^. 

tanch Cowry Ghose 

Edmond James Chas Dundon 
H. Ewing 

Prankrishna Mukcrjee • 

310 Brojendra Kumar Sircar 
Kherbda Proend Banerjee 
Bamjeban Ghoso » ... 

Umaprosad Boy ... 1 

Jagodisliwar Bose 

316 Manna Lai 

Trekixnlal Kosowlal 

Kedar Nath Chatterjee 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878 

1878, 

1878 

1878 

1878 
1870 

1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1870 
1879 
1819 
1879 
1879 
1879 

1879 

1879 

1879 

1879 

1679 

1879 

1879 

1879 

1879 

1879 

1879 

1879 

1 

i 




JASfS OF FA3I9ED AOCOUNTANfS. 


4th Gbadb Accountants— 



Hbmabe. 


Annoda Prosad Banorje 
Durgadas Banerjee • 

S. O. ShangJjLiiessy 
Lakshiram 

G. Evans 

Chundpa Kanta Promanik 
Gonri Bam 
Madho BaiS!5» 

Basanto Kumar Mukerjeo 
Mainickjee Burjuijee 
Gangadnar nan t* 

James Johannes ^ 

Shyama Cliarau Ghose 
Charles Wight 
Koger N. Beveridge 
V. Solomon 

Girish Chandra Nag Sircar 
Arthur Andrews 
Prosonno Kumar Sen 
Jonardon Mukerjee 
J anakinath Boy 
Kally Prosonua Roy 
Ramranjan Mukerjee 
Baladob Gosain 
A ssini Kumar Bose 
WiUiam Joseph Burvett 
Frederick Stuart Porter 
Paramesaari Dass 
Jowala Singh 
Bam Ghana 
Narain Singh 
Memnanjee Fundoojee 
Srish Chundra Ghose 
John Joseph McCann 
Bama Charan Pe 
Bejoygovindo Chowdry 
Soshi Bhusan Bhuttacharjee 
Sarada Prosad Bhattachar 3 ee 
Lalla N anak Chand 
Shangsor Chander Banerjee ... 
Oustadji Dhanjishah Kagsadia 
Albert Clifford Owen 
Sarabjee Baxnanjee 
Abhoy Charan Boy 
Choony Lall Magan Lall 
Bam Chander Bhote 
James D. Bozario ... 

T. McCann 

Uma Prosad Bagchi 
AmritO Lall Bose 
Notobor Mukerjee 
Nondo Lall Bhattacharjee ... 
Sidheswar Boy 
W»J. Dunn 


Passed under section IV, para>< 
graphs 69 and Chapter ri« 
P. W. P. Code of 
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LIST OF PiiSSED ACCWNTANTS. 


4th Gbadb Accountants— 


AMES. 


Year. 


Eemabks. 


1 2 • 3 


Mohenda^ Nath Roy 
Dwarka Nauth Sen ^ 

Kedar Nauth Biswas ^ ... 
376 David O’Dowda • ... 

George Augustus Damzen 
Aghore Nauth Dutt 
Nobiu Krisna Bliattacharjee ... 
Uma Sankar 
380 J. Corrigan 

Kamik^a Nauth Banerjee ... 
Moolji Bhagwan Shett 
A. 0. C. McLeish 
Baidya Nauth Bhattacharjoe ... 
386 Jogot Chander Mukerjee 
A. Ganguly 
William Kelly 
Gour Gopal Dey 
Ranga Nauth Kasi Nauth Fausi 
390 Kirti Chander Chalterjee 
Ganoda Prosad Ganguly 
Francis George Harris 
Jules Bell 
Atul Krisna Dutt 
396 Behari Lai Chattcrjee 
T. Subramoney Auu 
Arthur McLean 
Keshub Chander Singhi 
Dasorothi Banerjee 
4i00 Lalla Mulk Roy 

Amor Nauth Ganguly 
F. W. McGrath 
Richard Frederick Dramo 
Balia Nibu Ram 
406 Pundit Gopi Nauth 
Sree Nauth Mittra 
Keshob Chauder Ghose 
C. Narsiah 

P. Varejanabhudu Naidu 
410 Cheddi Lai 

Bhowani Cbaran Boral 
Shashi Bhusan Pal 
William Lemon 
E. £. Richards 
415 Daniel Bates 

Dpendro Nath Mittra 
Narayan Chander Roy 
John Green 
W. H. B. Turner 
420 Sarat Chander Mitter 
Nezaiudin 
Antul Behary Das 
Mohini Mohon Bhattacharjee 
Oscar William Malletti 
425 Rajendro Nauth Mukerjee ... 


1S81 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 Passed under section IV, para* 
1881 graphs 69 and 60, Chapter IL 

1881 W.P.D. Code of 1878. 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 




LIST OF PASSED ACCOUNTANTS. 


173 


4th GbAUB AcCOUNTAMT8-*0<W^»;iMf}^. 



430 


435 


440 


445 


450 


465 


460 


465 


470 


476 


Alexander M. Carsoa 
John Thobwing * 

Allice Alex. P^Jlbert 
Sam Joachim 
Cecil J oachim 

Vallah Hargovindo Almarriim 
Blxnckhan^'v alia 
Shoshi Bliusa«l*Pal 
Nicholas John Jebb 
Makhan Lai Roy ^ 

Bireswar Mnkorjee 
John Uodda l)unn • 
Herbert Butterfield ... 

Probodh Cliander Gupta 
Madlio Bam 
Archibald Gregory 
Thomas Mfchell Shaw 
James Argylo Smith 
Heginald Peyton Dunlop Bur- 
bridge 

Tranada Charan Mittra 
Augustus DoSouza 
Kegiuald Medlycott 
N athu J amnadas 
Sarat Chauder Chowdhury 
No bin Clmnder Sen 
Annada Prosad Dutt 
Bichard A. Creennraey 
Mahomed Jalaluddm 
Bhogobote Charan Mukerjeo 
Alexander Fernie 
Pundit Modon Mohon 
Abdul Goni 

Shoshi Kumar Mozoomdar 
Kedar Nath De 
Hari Nauth Singha 
Thakur Pas 
Le. C. Eostan 
Kaila^otty Banerjee 
Moti Lai Mukerjee 
Debi Singh 

Adhor Nauth Banerjee 
Hifa Lai Boy Chowdhury 
James Thomas Evans 
J. Geo. B. Armour 
E. L. Mendes 
Damodor Dutt 
Karam Chand 
Earnest H. I>*Cruz 
Govindo Bam 
Bam Ohander Chaturwedi 
Chirag Been 
Tarapodo Ghose 
James Younan 
Chattnrbhooj Dobey 




>882 

1882 

1882 

1882 

1882 

1882 

1882 

1882 

1882 

1882 

1882 

1882 

1892 

1882 

1882 

1882 

1882 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

J883 

1883 

J883 

1883 

1883 

1883 

1883 

lb88 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 


Passed under section IV, para- 
graphs 59 and 60^ Chapter 
P. W. D. Code of 1878. 
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LIST OP PASSED ACCOUNTANTS. 


4th Gbadb Accountants— 


Namb. 

, Year. 

Rbmabeb. 

$ 

1 ! 

2 

• 3 

ParjaranQ Naratam Das Adhya 

f 

ree • , 

1883 

480 Hari Charan Dutt 

1883 

Ram Chander Banerjee * 

1883 

Pundit Niranjan Nauth 

1883 

^[ul Raj KhooLa 

1883 

Pundit Ishar Das 

1883 

486 Bapalal Kikabhai 

1883 

Moola Ram 

1883 

Kirtibas Bliattacliarjee 

1883 

Joges Cbundor Chatter jee 

1883 

Louis R. St. Romaiue 

1883 

490 Makando Ram 

1883 

Mohon Lai 

1883 

Monohor Lai 

1883 

Hem Ch under Grbose 

1883 

A. Belletty 

1883 

495 Sham I^arayan 

1883 

Jamsetjee Eduljee 

1883 

Ishar Dass 

1883 

Gunda Singh Moonshi 

1883 

Tulsi Ram 

1883 

600 Charles Raymond Martin 

1898 

Okhoy Kumar Roy 

1883 

Qanga Shohay 

1883 

R. Krishna Sawmey Naicker 

1883 

Sohan Lall 

1884 

606 Nripendro Nath Roy 

1884 

Passed under section IV, para- 

Jerome Andrew 

1884 

graphs 69 and 60, Chapter II, 

R. Dowling 

1884 

P. W. D. Code of 1878. 

Ram Narain Banerjee 

1884 

^ Karim Baksh 

1884 

610 Charles Lpdriek 

1884 

Ahmed Din 

1881 

Edi&ond D'Kozario 

1884 

Troylukhyo Nath De 

1884 

Novin Chander Bhattacharjee 

1884 

616 Durga Prosuda 

1884 

Deepa Shah 

1884 

H.C. V. Sage 

1884 

* Henry Walter Fegudo 

1884 

C. Muirhead 

1884 

520 Ananto Ram 

1884 

C. S. Murphy 

1884 

Mahomed Abdoollah 

1884 

Tarapodo Ghose 

1884 

Balkrisna Trinbock 

1884 

625 Daben'dro Nauth Roy 

1884 

Ganga Ram 

1884 

Kassim Beg 

1884 

Barkat Alii 

1884 

Mohendro Nauth Ohose 

1884 

680 W. W. De Lattoyde 

1884 

Debi Doyal 

1884 

C. L. Jose 

r 

1884 



LIST OF PAtSHKU AUOOONTANTA. 


m 


4th Gbadb Aocouhtaitts — ctmtinv^d. 


Namb. 


££3fABKS. 


Gowri Ditta 

Barada Kanta Chowdhjiry 
Khetra Mohon Bose 


Passed under seetion IV, para- 
> graphs 69 and 6D, Chapter II, 

3 1^W. D.Codeof 187d; 


Troylukya Nauth Chakerbutty 
Hakim Bln 
V. E. Nepos ^ 

Frederic Chaplin Nisbei 
Badhwa Mul , ^ 

Hera Nftnd 

Sliyam Lai • ^ 

Knnnyhia Lall 
Lakhpot Boy 
Bipin Behary Dey 
T. Narain Swamey Pillay 
Madho Lall 

Edmund Cannon Majrlan 

Arthur Henry Hammill 

Binshaw Manickji 

Bam Lai Boy 

Jugal Bisore Byasack 

Bam Chander Govind Talvalkar 

Gopal Das 

Chandra Mohon Das 

Dharma Das Mukerjee 

Herambo Hauth Chatterjee ... 

Bhutto Behary Dhor 

Brojo Lai Sanyel 

Bnma Charan Chakerbutty ... 

Amor Nauth Pandit 

Makhan Lai Ghose 

Bhola Nauth •». 

Bipin Beha^ Bata vyal 

Bajendro Nauth Banerjeo 

Denis O’Hearn 

G. H. Coleman 


Passed under section IV, para- 
graphs 69 and 60, P. Vv. D. 
Code of 1878. 


Poorna Chander Dey 
Nil Prosonna Ghose 
Kiran Chander Bancrjee 
Bash Behary Addi 
Gerald Leith Godwin 
Bipin Behary Banerjoe 
Poorna Chander Chatterjee „ 
B. J. Morton 
Bobert Walsh 

Bidhu Bhnsan Banerjee ,.4 

Badha Kanto Roy 
Munshi Willoyut HossainBhan 
Debendro Nauth Bose ... 

Ashutose Neogy 


Pas.sed under section IV, para- 
graphs 69 and 60, Chapter II, 
P. W. D. Code Of 1878. 
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LIST OF PASSED ACCOUNTANTS. 


4Tn Gbadk Accountants— 


Name, 

Year. 

Bemabes. 

1 

2 

• 3 

• 


Rober^, George 
Jiban Krishna Chander 
Hyginus Dommerrio* 

586 Gracias ... 

Bipin Behary Chandra 
Nil Kanto Chattorjeo 
Girish Chander Gupta 
Dennis O’Sullivan 
690 IMoti Lall Sen 
A. D. Bozario 

Michael Charles Edward Dorris 
Akhoy Kumar Banerjee 
Arthur Joseph George 
696 A. Kainford 

Leonard Colthurst 
John S. Kiley 
Haraprosad 

Edward Bertram J ames 
600 Badha Charan Biinerjeo 
Kaliprosonna Banorjee 
Kunjabchary Lal 
Mohendro Nath Das 
Shoshi Bhusan Dutt 
605 Bacharam Audhicary 
Beniprosad 
Kaliaas Bose 
Uma Nauth Singh 
James William Eillinger ... 

610 James H. Cameron ... 

Ashutosh Bhattacherjee 
William O’Cesar 
E. W. Hall 
fieorge Hamilton 
616 Shusliil KuVnar Sose 

Jogenjlro Kumar BJiadra 
Walter Harold Hodges 
Mihir Chander Dult 
W. A. Samuel 
620 Ashutosh Mookerjeo 
A. Cum Sone 

Abinash Chander Ghosh ’ ... 
A. Vaughan 

Bohort Cresswell Keating 
626 NilmoneyBose 
G. Whyte 

T. A. Johnson , «... 

Nirode*Chander Mozomdar ... 
Homadri«sh Chander Bhatta. 
charjee. ^ 

630 Bhabani Charan 
E. Jewell 
A. Ben Court 
Albert Aukim 
Kalipodo Banerjee 


I J887 
1887 
! 1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1897 
1887* 

J887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 Passed under Appendix C, para- 

1888 i- graphs 12 and 18 of P. W. D. 

1888 Code of 1886. 

1888 

1888 

1888 

1888 

1888 

1H88 

1889 
1h88 
1888 
1888 
188s 
1888 
1888 
1889 
1889 
1889 
1869 
1880 
1889 
1889 

1889 

1889 

1889 

1890 ; 

1890 






LIST OF PASSED ACCOU^TANtS. 
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4m GbADB AcOOUBIA|iT8-?-00»^«IM»0l/« 



G36 Behary Lall Koleh 

Brij Behary Sett ^ 
Bijsiu Behary Dutt 
Uijal Chander Sen 
Bata Krisna Ghose 

640 No^endro Nath Mittra 
Bobert B. Smart 
Arnold Bobertfa 
Stephen Bobert Ewing 
Gourdaa Boy 

• • 

646 Nando Coomar Ganguli 

B. 0. Chelliah • ^ 

Deoki Nandan Sahai 
Uma Churan Gupta 
Adya Nath Sarkar 

650 J. E. Bosario 

Clifford L. Colthurst 
Hem Chandra Ghose 
Surendra Nath Guha 
Haridas Tarafdar 

666 Haridas Mitra 
A. S. Heberlet 
Kali Das Mocker jee 
Frank Elurja Pereira 
Chuni Lai Bauer ji 

660 Sarat Chandra Chowdhury 
Badha Kantha Paul 
A, Ed. Texeira 
Nando Go pal Mookherjee 
Ekkari Lai Ghosh 

665 Sujan Nath Basak 


1890 

1B90 

1K90 

1890 

1890 

1890 

1890 

1890 

1890 

1890 

1891 
1891 
1891 
1891 
1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1891 

1892 
1892 

1892 

1892 

1892 

1892 

1892 

1892 


Passed under A 
graph 1 12 am 
Code of 1886. 



William Percy Avery 
Andrew Hypher 
A. Carnabe 
Bajodro Lai Snrkar 

670 Lowis Edward James 
H. Middleton 
Bidhu Bhusan Banerjee 
Aghore Nath Biswas 
Hari Prosad Mookerjee 

675 Bameswar Pal 
J. Budra 

Stiraj Mohan Boy Ohowdhoory 
Stephen Simon Stephen ... 
Mohendro Nath Boy 

660 Baroda Kantha Mookerjee 

Debendro Nath Sen Gupta ... 
Chuni Lai Datt 



Passed under Appendix C, para- 
9 graphs 4 and 10 o| P. VV. D« 
Code of 1892, 
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LIST OF PASSED ACCOUNTANTS. 


4th Grads kccovsTjJsrs^concluded, 



Nando Lai Bose 
H.W. ifcttinger 
686 Akshoy Kumar Banolji 

P. Srinavasa Naiclu ’ • 
Saroje Nath Bngchi 
Promotha Nath Dutt 
William Duncan Small 
000 Herbert Jasjjer DeLange 
Francis'S Christy Kosair 
M. Swamynathan 
Nirmul Chander Bhaduri 
Haro Molian Doy 
696 Sadhu Charan Mookorji 
Jnan Eanjan Giiha 
Annoda Pada Mukerjea 
Arthur Pobort Lambs 
Srish Chandra Mitra 
700 Sita Earn Yadubunsi 
Eichard E. Mitter 
Chandra Mohan De 
Mohini Mohan Koy 
T. K. Dutt 

706 Lalit Mohan t handra 
Abdur Kubb 
Gopi Mohan Aditya 
Poresh Nath Mukerjea 
George llichard Fitz Patrick 
710 Nogendra Nath Das Gupta 
Alexander Thomas Samuells 
Harihar Banerjoa 
Easik Lai Mallik 
Sadananda Ghosh 
715 cSatinath Sircar 
Swami Ataia Earn 
Elias B. Cohen 

John Eobert Frederick Fitzht 
bert 

Khetra Nath Mitra 
720 Thomas E- McCullogh 
E. IST. Mit a 

Nagendra Nath Mukerjee 
Sris Chander Boy 
JoJin M. Peal 
726 Lakshmi Narain Sen 
James O. Ering 
Surendra Nath Chuckerbutty 
Olarehce DeSouza 
Sa^endra Kumar Sen 
730 0. Deasent ^ 

Kshetrahari Chatterjee * 
Charles C. Potinger 
Eakhal Chander Das 
Anukul Chander Sen Gupta 
735 Maya Das 

Eohiui Kumar Sen 


.1594 ^ 

1894 
1894 
J894 
1894 
1894 
1894 
)S94 
1891 
1894 
J894 

1894 

1^94 - 

1896 

1895 
1898 

1895 

1896 

1895 

1896 
1895 
1895 

1895 

1896 
1896 
1606 
1896 
1896 
1896 
1895 

1895 

1896 

1895 

1896 
1806 
1896 

1896 
1896 
1896 
1896 
1896 
18.»6 
1896 
i896 
1896 
1896 
1896 
1890 
1896 
1896 
1896 
1896 
1896 
1826 J 


Passed under Ai>pendix C, para- 
graphs 4 and 10 of P. W. D. 
Code of 1892. 
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CIVIL ENGINEERING COLLEGE, SIBPUR. 

ANISIUAL REPORT, 1895-90. 


ENGINEER DEPARTMENT. 

The following Tabfe shows the number of ^udentsin the Engineer 
Department on Isf April 1895: — 


Class. 

Hindus. 

Europeans 

and 

Eurasians.; 

MuHamm^danB. 

Total. ' 

• • 

.2 

1 

3 

1 

! ^ 

6 

1st year 

24 . 


3 

27 

2ii(i II , , , 

34 

i 


85 

3rd „ 

22 

1 

... 

28 

Atli „ ... ... 1 

12 j 

... 

... 

12 

Total 

92 

2 

8 

97 


Table showing the number of passes and failures at the College and 
University Examinations in J895^90. 


Examination. 

Number 
of candi- 
dates. 

Nuinbor 

absent. 

Number 
of passes. 

Failures. 

Total 

failures. 

Perc4»n- 
tage of 
pusses. 

Ebmabics. 

ClaHs. 

Shops. 

1 

** 

3 

A 

6 

0 


8 


B. E 

12 


3 



1 ^ 1 

23 • 

♦ 

2nd Division 

Jj, E. ••• ... 

12 


3 



9 

25 

Ditto 

P. E 

82 


11 



1 21 

34-4 

Oiy 1st Dfv- 

2nd year 

35 


27 

*8 


8 

77-1 

sion. Best 2nd 

ISt II .!■ 

27 

1 

1 23 

3 

B 

8 

88*5 

Division. 


B. E. and L, E, Examination. — The UniverBity Examination for 
Engineering Degrees began on the 8th July. The results,* as will 
appear from the above Tables, were not satisfactory, only 26 per oedt, 
of the cand’dates having passed. Better results would be obtained 
if the questions were carefully moderated. • In some instances the 
papers set are too long, and it is no uncommon occurrence to find in 
a paper of, say, 10 questions, one or two questions which would take up 
the full time of the candidates to answer thoroughly. Seeing their 
inability to get through the paper, the students get flustered and do 
not do themselves justice. This state of aAfairs must continue, as the 
University does not appear to bo able to engage the^ services^ of 
Examiners in En^inrering subjects, who have had any previous training 
in the art of examining. 
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The guaranteed appointment was secured by Amar Nath Das, b.e., 
who also gained the Ambika Charan Ohaudhuri gold medal and the 
Trevor silver medal. In addition to the appointment given to Srish 
Ohunder Chakraverti^ as mentioned in my last year’s Itepoit, the Govern- 
ment of India appointed Poresh Oharan Chatterji, b.e., who too^ his 
degree in 1894, as an Apprentice Engineer in the Public Works 
Department. Last year’s graduates are now undergoing a one year’s 
course of preotical training under the Public Works Department, with 
the exception of Komeeh Ohunder Das who, Raving accepted a min- 
ing scholarship, is serving his time in the East Indian Railway Collier- 
ies at Giridih. 

F. E. ExammaUon.—T!h\^ Examination was held in April, and the 
result calls for no special comment. The remarks, however, regarding 
the Examiners appointed for the B. E. Examination, ^apply equally to 
this one. 

Annual Examination . — The Annual Examination* of the 1st and 
2ad-yoar classes was hold in May, and the rosi^lts weie very satisfactory. 
It is worthy of note that none of the candlciates failed in the practical 
examination in the workshops. This is in some mea'^ure to be attri- 
buted to the greater attention it is now possible to g ve the students in 
a purely educational workshop. The number of applications for 
admission was 104, of whera 36 were admitted to the Ist-year eJass and 
9 B course B A., who were admitted to the 2nd-year class. 

The Ist-year class opened with 37 students, one of whoni was a 
re-admitted failure, and the rest new students. Eight have since left, 
so tfie number in this class on the 31st March 1896 was 29. 

The i^nd-year class opened with 37 students, of whom 23 were 
prometed from ili > 1st year, 5 were re-atimitted, and 9 were new 
B course BAs. One student has since loft, so the number at the end of 
the year was 36. 

The 3rd year class consists of 30 students, of whom 27 were 
promoted from the 2nd-year and 3 were re-admitted. 

The 4th-yoar class consists of J 1 students, all of whom passed the 
last F. E. Examination. 

The subjoined Table gives the state of the Engineer Department 
on the 3Jrst March 1896 : — 


Class. 

• 

Hindus. 

Europeans 

and 

Eurasians. 

Muham- 

madans. 

Total. 

e 1 

2 

3 

4 

5 

1st year 

28 

1 


29 

2ad „ 

• 33 

... 

*3 

86 

3rd ,1 aag 

28 

2 


SO 

4tll 1, .a. ... 

11 

... 

••• 

11 




^ ' 


Total 


3 

8 

106 


These figures show an increase of nine students during the year. 
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APPBBNTICE DEPAETMENT. 

The following Table shows the strength oi the Apprentioe Depart- 
ment on Ist April 1895 : — 


Classes. 

Hindus. 

3 

Europeans 

and 

Eurasians. 

» 

Muham- 

madans. 

TotaU 

Eehabcs. 






i 

1 

1 ^ 1 

3 

B 

6 

6 

1st year i 

44 

21 j 

«*• 

66 


2nd „ ... j 

^ 60 

6 

1 

67 


3rd „ 

‘ 33 
% 

3 

••• 

36 


1 

4,th .. 


3 


19 


6th (Junior) ... 

11 

7 

1 i 

19 


6th (Senior) ... l 

1 

• 

... 

1 


Total ... 

166 

40 

2 

207 



Under a recent ruling < f the Government of India only one 
guaranteed appointment as 8rd grade Overseer in the non-pension- 
able establishment cf the Eailway Branch is given yearly, instead 
of two. The prospects held out in this appointment ore not sufficiently 
good to induce the best European aixl Eurasian students to accept 
it. In 1895 W. Gardiner, who was first on the list, refused it, and in 
the year under review W. Viney, who was entitled to the appointment, 
declined to take it, so it was awarded to the next student, Sns Cl^dra 
Nundi. Both the European students obtained suitable employment 
in private Engineering Firms in Calcutta, on salaries of Es^ 150 and 
200 a month, whereas the Government appointment only carries with it 
tlie pay of Es. 60 a month, and no pension. As long as this rule 
is in force the best European and Eurasian students will get employ- 
ment in Private Firms, which is no doubt advantageous for tb^se Firms, 
but it seems to be a pity that Government cannot, after being at .the 
expense of their education, entice some of them to join their service. 
Out of the lost batch of seven European Apprentices who* loft in 
February, six ore now employed as follows -One in a Calcutta 
Engineering Firm, one in the India General Steam Navigation Boat 
Yard, one in a Private Engineering Firm' near Darjeeling, two by the 
East Indian Eailway, one as Assistant Engineer ou a ‘tea garden, 
and it is not known whether the remaining one has an appoint- 
ment or not. Every one of these men would have been a useful 
subordinate on Eailwa^s, especially on frontier work, but they will not 
join Government Service on a salary insufficient to support them. 






182 


ANNUAL BBPORT, 1895-96. 


Tahiti ^hotolng the number of passes and failures at the Annual 
Examination, 



a 

t 

Number absent. 

Number of passes. 

FAiLvnxs. 

1. * 

Total failures. 

'o 


Bxi.UlNA.TION. 

o . 

11 

5*5 

iB 

o 

ai 

P. 

1 

1- 

u 

aBMA^KS. 

X S 

2 


4 


6 

• 7 

8 

1 

0 

1st year 

61 

« 

c 

61 


10 

10 

ir- 

8.S-0 


tnd „ 

fi6 


67 

•** 

8 

S 

877 


Bihar Industrial 

11 

u. 

9 

2 

2 

8 

81-8 


School. 

Srd year 

S8 


86 




100 


4th „ 

18 

... 

18 

] 

... 

... 

/p 100 



Those results are very satisfactory. lu class .worb the c^ood results 
are to be attributed to greater continuity in the Instruction Staff, and in 
the Workshops to greater supervision than was possible when the practical 
training of the students was under the Public Works Department. 

Admission , — The number of applications for admission received from 
qualified candidates was 80, of whom 47 were admitted, and seven old 
students were re-admitted. Of the new apprentices, seven had passed 
the University Entrance Examination in the first division, 24 in the 
second division, and eight in the third division ; eight had passed the 
Vllth Standard for European Schools. The first-year class, therefore, 
opened with 54 students. 

Reduced fee and free lists , — These lists for both Christians and natives 
are full. 

Certificates , — ^Under Rules 10 and 11 of the Apprentice Department, 
10 Sub-overseers’ certificates were granted to Apprenticirs leaving the 
College before the completion of their apprenticeship. Besides these, 
13 certificates were given to Engineer students and 12 to Apprentices 
who had only completed a part of their course. Seven College certi- 
oates ;svere also granted to students who failed to pass the L. E. and 
B. E. Examinations, but who had completed their course of instruction. 

The following Table shows the strength of the Apprentice Depart- 
ment on olst March 1896. 


Class. 

• 

Hindus. 

Europeans 

and 

Eurasians. 

Muhamma- 

dans. 

Total. 

Ee&[ares. 

4 

1 

2 

3 

4 

6 

6 

Ist year 


9 

1 



2nd „ 

43 

17 

... 



3rd 9f ‘ ••• 

* 44 

• 7 

2 



4th „ .... 

, 32 

S 




6th Junior 

14 

S 

... 



6th Senior 

f •• 

• •• 

... 

HBBH 


Total ... 

173 

39 

3 

215 
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This shows an inorease of eight on the figures for the year, noiwith^ 
standing that tho first year class was below its sanctioned strength. 

Artimm * — This class is in process of formation, and no definite 
rules are drawn up< as to len^h of course, as in tho case of the other 
departments of the College. The object of^ this class is to train work- 
men up to a certain degree of efficiency in any particular line. At 
present the equipment pi the College Shops only permits of their being 
trained as carpenters, joiners, blacksmiths, fitters, or moulders. The 
artisans hitherto received have been sent to have a furlher course of 
instruction in either the carpenter’s or blackshiith’s shop, and their 
skill, on admission to the College, in the phrtioular branch in which they 
require further instruction, regulates the time it is necessary to keep 
them, to enable them to gain the requisite finish. The numbers are at 
present small, t^t it is a department which will gradually expand. 
Hitherto there has been no provision made in the budget for their 
training, but tl^s y^^ a grant of Es. 1,000 has been sanctioned, out of 
which I hope to be able to do more work than heretofore, and, if pos- 
sible, add instruction inHaawing and estimating. In the formation of 
this Class it is necessary to proceed with great caution. The present 
policy is to receive bojs fropj affiliated technical schools only, for a 
particular finishing course, and during the year three lads were received 
from the Eanohi Technical School, who have since returned to their 
own district, and are, I believe, instructing in small Industrial Schools 
in remote villages in Lohardaga. (Other boys are bein^ trained, as will 
be seen from tne Table given below for otlior districts in Bengal, and if 
their services can bo utilized in a similar manner, this Department will 
supply a distinct want, as artisans thus trained will be men who can earn 
their living at the trade selected by them. One difficulty experienced 
is the selection of candidates; it is of great importance to reiect any who 
do not intend to follow the trade they are taught, and I have already 
refused admissions to this Department in the case of applicants who 
have passed either the Entrance or F. A. Examination of the Calcutta 
University. I do not propose to draw up any definite Buies in connec- 
tion with this Department, as it appears to be better to let it gradually 
develop, during which time the requirements of the Province for this 
ela&s of labour will be better understood. ^ 

The following Table shows the strength and distribution of this 
Department on iilst March 1896 : — 


Affiliated School 

FROM WHICH BECEIVBD. 

Carpen- 
ter’s shop. 

Black- 

smiths. 

Fitters. 

Foundry. 

Total. 

• 

1 

2 

3 

• 

* 

6 

6 




j 1 

• • ' 





1 



Bishop's Col 

4 

1 

... 

1 * * 

5 

Bihar Industrial School 

... 

6 • 

... 

1 

6 

MjmensiDgh 

1 

1 

... 

... 

2 

Total “ ... 

6 

8 

i ■■■ 


13 
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Special two students sent by the East Indian Bailway 

Oompany to learn Chemistry, with special reference to the analysis of 
iron and steel, are still in the College. Considerable difficulty has been 
experienced in carrying on their instruction for want of proper 
apparatus. It was originally proposed that the East Indian Bailway 
Company should pur^ase the* necessary app(iratus which wouM be 
used for the instruction of the students while here, and, on the comple- 
tion of their course be transferred to Jamalpur t6 form the nucleus of a 
laboratory th\^re. This proposal received the anproval of the Govern- 
ment of India and the local Bailway authorities, but I regret to have 
to record that the Board "of Directors in London'^, acting on what 
appears to ^be ill-advised professional opinion, so mutilated the original 
indent, as to render it practically worthless. An unlooked for strain 
has therefore been brought to bear on the limited resources in the way 
of apparatus at the disposal of the Professor of Chemistry, and he has 
had a difficult task to teach the special students with' the odds and ends 
of apparatus he could spare, without interfering with the instruction of 
the College classes. This short-sighted policy » on the part Directors 
will result in our sending out men to help to work up tlie new steel 
branch in the Jamalpur Workshops, with less experience than they 
would have got with a proper equipment*. 

Accounts Examination . — This examination was held in Juno, 
There were 125 candidates examined, of whom 20 passed. 

College Maodoneil returned from furlough in November 

and took over charge from his locum tenens^ Mr. Gilliland. Mr. W. Tate 
.was appointed during the year by the Secretary of State as Professor 
of Chemistry, and joined the College in January. He also supervises 
the drawing classes of the College, the officiating teacher, Babu S. E. 
Basu, acting as his Assistant. A new appointment was sanctioned 
during the year to enable Babu S. K. Basu to continue as General 
Assistant in the drawing school, and Babu Ohuni Lai Sarkar, who was 
acting as a temporary teacher, has been confirmed. 

I regret to have to record the death of Babu Dwarka Nath Datta, 
officiating teacher of drawing. By his death the College has lost the 
servidfes of a hard-working officer, whose zeal in his work earned the 
approbation of nis superiors, and whose courteous and kindly bearing 
endeared him to his pupils. He had been in the College for 22 years, 
and his sudden death is felt as a great loss. As an instance of the 
zealous way ho conducted his duties, 1 may mention that (notwith- 
standing his weak condition) he was checking marks up to within two 
hours of "his death, in order that the College routine might not be 
interfered herewith, and his marks be sent in time. Mr. Heaton’s case, 
referredt to in previous Beports, is still undecided. The question 
is now before Governrnent, and I trust that in deciding it, the 
interests of the College may not be overlooked. The temptation to 
Government to use the College as a training ground, by appointing 
temporary Professors, is very great, as the Officers so trained are of 
more use to the Public Works Department after theii* training as 
Officiating Professors than they were before, but as I have at various 
times pointed out, this training is effected at the expense of students; 
these Officiating Professors are supposed to teach white they are 
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learning their new duties, and the College, inql^d of advanoing wi th 
,the times, which it would do if the Professor wSPhot learning hie work, 
lags^ behind until the Professor in training is in a position to advanoe 
his instruction. 

What is required is to appoint an OflBcer whose business in life 
it will be to learn thporoughly the duties of a Professor, and not to 
transfer one from the Public Works Department temporarily, to enable 
him to brush up the subjects he is rusty in. 

Buildings . — The College buildings wore partially repaired during 
the year, iron gjrders being used to replace bid rotten beams. The 
amount that has been spent on repairs, libwever, is not sufficient to 
render the buildings safe, as a good deal of the woodwork in the 
roof is absolutely rotten. Quite recently, after the repairs for the 
year wore finishe^, a joist in the Engineer Students Quarters fell from 
the roof, and it was found to be a mere shell, the whole of the inside 
having been eaten away. This joist is now in the model room, and 
serves to illustrate the necessity for careful inspection when repak 
estimates are framed. SRatfe this accident was reported to the Public 
Works Department, several beams have been removed and replaced 
by iron ones, but the College ig still far from safe, and the woodwork 
requires special attention. 

During the year,* quarters wore sanctioned for the (i) two Foremen 
Instructors, and (ii) tho Superintendent of the Hindu Mess, com- 
pounders, and Head Laboratory Assistant. These buildings are nearly 
finished. A moss hoiiso for Muhammadan students was completed, 
and it is now possible to receive Muhammadan boarders, who have 
not to waste their time in cooking thoir ovsm food. This addition to 
the College may bo tho means of inducing more Muhammadan students 
to go in for an Engineering Education. Other minor works completed 
were (i) a drain round the new Cbomical Laboratory (ii) a latrine 
near the Workshops, (iii) a verandah to the south of the new 
Chemical Laboratory. These works were done by the Public Works 
Department. 

Administrative sanction was received for various urgent petty 
works aggregating Rs. G,799, which will bo completed during the 
coming year by tho Public Works Department. 

Towards tho close of the year Es. 12,000 were sanctioned ^or ceilings 
in tho Oheinioal and Physical Laboratories and for furniture. This work 
is being done, partly by contract, and partly by the aid of the students. 
The sum asked for was based on my own estimates, and its expenditure 
has given me considerable anxiety, as the^ margin of profit alleged 
is so small that I have had to proceed with great caution to ’keep 
within the sanction. Some idea of tho difficulties to be e^pountcred 
in working within tho estimate may be formpd, when it is mentioned 
that, for the coiling alone, tenders wore received which would hate 
practically absorbed the whole estimate. •! have therefore b^n obliged 
to lay in large stooks of , timber and to arrange to do piort' of tM work 
with the agency at my disposal, and tl^e training which the OTUdents 
ore now getting will be of great valuo to them ; but the work ^ ?ot 
progressing as fast as is desirable. However, I see my .wav to getting 
uito the Physical Laboratory early in June. 'The Chemical Laboratory, 
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however^ requires mq^ work to be done to it^ and 1 do not think the 
dasses will held th^e for several months. 

Electric lighting , — A sum of Rs. 80,000 was sanctioned for a 
complete installation, and the erection will be done in the coming year 
by a Firm of Contractors in Calcutta. The greatest care was ^aken 
by Mr. Briihl, Professor of Science, to include 'yarious tvjjes of engines, 
dynamos, cells, &o., so as to give as wide a range of instruction to 
the students when the plant is at work. It is hoped that the plant 
will be in V^orking order in a few months^^ The cost of working 
expenses will be practiodlly mot from charges it is proposed to introduce 
for the lighting, the Professors, Students, Messes, etc., contributing to 
defray the cost. 

Mining Scholars . — For the last three years, since it was proposed 
to establish these scholarships, no students have come^ forward for this 
class of training, and there is a reference to this fjffect in my Report 
of last year. During the year under review, howey^r, one student has 
voluntered for this work, and is now, after graduating in Engineering, 
undergoing training in the East Indian Railway Colliery at Giridih. 
According to the present rules a mining scholar must he a graduate in 
Engineering of the Calcutta Universityj and now that a graduate has 
been induced to go in for this work, it is possible that otliers may 
follow in his footsteps, but I fear that many will not be led to take up 
this line. During the course of the year, however, I have received 
many applications from outsiders who have heard that mining instruction 
is to be added to the College curriculum, so that the demand for this 
class of education has arisen, and in the event of Engineering graduates 
not coming forward for mining instruction, it appears there are others 
eager to learn the work. It is with great satisfaction, therefore, that I 
am able to state that the College Laboratory, under Government 
sanction, will soon be in a position to undertake the instruction of 
students in this branch, a very considerable grant having been allotted 
for the purchase of the necessary apparatus. 

Surteyivg.—Thoi 2nd and 3rd-year classes of the Engineer Depart- 
ment went to Purulia again for field work under the charge of Mr. 
Heatto. The usual surveying and levelling operations were conducted, 
and maps of the adjacent country have been prepared. The Ist-year 
Engineerilig Department students were taught the ’ usual course of 
surveying and levelling near the OoUoge, as were the various classes in 
the Apprentice Department who learn this subject. 

Works visited* — The senior Engineering Department students visited 
the following works : — 

(i) Jamalpore Workshops, (ii) Burn & Company’s Workshops, 
(Hi) Raniganj Pottery Works, (iv) Barakar Iron and Steel 
Works, (v) Head Works, Midnapore Canal, (vi) East 
Indian Railway Carriage and Wagon Works, Howrah, 

' (yii) Biirdwan Water- works, (viii) Seramporo Water- works, 
(ix) •Kidderpore Docks, (x) East Indian Railway Col- 
lieries, Giridih. « 

Testing apparatus , — This valuable addition to the equiprnent of an 
Engineering College still remains to be provided. With the meagre 
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appliances at our disposal a few tests have been made^ bni a pi^oparljr 
equipped Ltiboratory is still much wanted. The Madras College hsw 
almady received a large grant for this purpose, which I beHeVe Will be 
utilised for Goyerninent testing, as well as for instriiotion. If the a^ooe^ 
sary apparatus were supplied to this College it would enable Engineers in 
Bengal to purohasj iron of known qui&ty when emergent indente for 
work were placed iu th^ local market. This would be a very valuable 
check on the quality of the material available, but a properly equipped 
Eugineering Lalx)iatory would be of even extended valu4 as it would 
help to exclude frpm the local market iron qf an inferior quality. The 
importance of the exclusion of inferior melal has onl^ to 1^ understood 
to be appreciated. Engiiiecrs know how important it is to be certain 
of the quality of the metal they propose to use, and Qovernment 
Engineers in this^^rovince have no means of ascextmning this. Until 
proper apparatus isyprovided for testing the quality of imported iron 
inferior brands* wifl^ be sent to India and Engineers will be afraid to 
use (except* in unimportant structures) materials they know nothing 
about. It is well knowb*ihat a very large percentage of the iron used 
locally would not come up to the Admiralty tests, and until this 
inferior metal can be exclude^ from the market, it will continue to bo 
imported, and its use inadvertently in important structures might lead 
to serious mishap. 

Modek.-^Sinxie the 2nd and 3rd-year Engineer Department class 
rooms and the old drawing hall were erected, on the transfer of the 
clasBos to the new accommodation, more space has been available for 
models. The excessive over-crowding in the Ohemu^l Laboratory has 
been relieved by the removal of the mineralogical and geological oases, 
and the old model room has also been cleared, so that it is now possible 
to move about among the models and explain them to the students. 
At present we are busy furnishing the extra accommodation at our 
disposal, so as to show oS the specimens to better advantage. Among 
the models presented during the year, the chief are (i) a variety <3 
sleepers in use on Indian Railways, presented by Mr. Finney, the 
special Lecturer for the year, (ii) Indian Midland Railway sleepers, pre* 
sented by the Manager, Barakar Iron and Steel Works, j(iii) Mardbant's 
dredger, presented by Mr. Marohant, (iv) Morgan’s feathering paddle- 
wheel, transferred from the Cuttack Workshops, has been practically 
made over again, as it was in a very delapidated condition when received, 
(v) a sectional model of the method of applying the vacuum brake to 
carriages, made in the College. In addition to this, various other naiodels 
have been altered and improved, and the whole stock carefully 
after and cleaned. 

Library . — The number of books purchased during the year was 66, and 
14 were presented. The catalogue is still defective, and early attention 
to it is necessary. The majority of books has been entered on slips pro^ 
paratory to cataloguing, but a special graist M required before^a catalogue 
can be prepared. Mx. Mocdonell has been good qnough \p help in this 
matter m his spare time ; but before a oon:^:)let6 catalogue can be prepared, 
Goyernment must bo asked to devote a small grant lor this purpose. 

Special LeeturcB.-^Mx. Finney, Manager, Eastern Bengal 
BoUwey, deUvered a course of six lectures on R^ilw^y Coustruetloii 
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and Management. These lectures, with the accompanying diagrams, 
are in course of publication, and will soon be ready for sale. 

Technical Schools . — The number of technical schools visited during 
the year were as follows :—Giridih, Bankura, Bihar, Dumraon, Burd- 
wan, Comilla, and Pabna. 

The affiliation of technical schools to tke Sibpur College* has 
advanced, and the following schools are now affiliated : — 

JMjTnensiugh, Burdwan, Eangpur, Pabna, Comilla and Bihar. 

mthin Ameasurablo distance of time thesecschools will be ablo to 
act as feeders to this College, and in their present qtago of existence, 
are teaching the elements of manual work in the various centres where 
they are located. The Bihar Industi*ial Scliool sent up during the year 
11 candidates for examinaton, 9 of whom passed and 6 were admitted 
into the third-year class of the Apprentice Dopartmon/;. Next year it is 
expected that at least two other affiliated schools tojlI send up students 
for examination, and the movement is extending guito .fast enough for 
the requirements of the Province. "What we have to look to^ow is that 
the instruction is sound. At present the iikitVuction of these schools 
devolves on me, as Principal of the Sibpur College, and I am endeavour- 
ing to do what I can in this direction ; bjit as my present duties include, 
in addition to my professional duties, tJio management of a large resi- 
dential College and the direct supervision of a WorkBlioj), where nearly 
360 students are being trained, the amount of time I can devote to 
inspection is necessarily small, and the strain on one man is very sovoro, 
I undertook the work with tho sole object of keeping the instruction 
in the affiliated schools directly under the control of tho Sibpur 
College, which is the final examining body, and which is tho source from 
. which the necessary equipment will issue, when these primary technical 
schools are able to advance tbeir instruction. Tho organization of this 
vast scheme, which is now beginning to make its importance felt, will 
soon require special State aid. Hitherto it has cost the State nothing 
beyond the time I have been able to spare, but this cannot continue 
long, and it will shortly be neoessaiy to appeal to Government for help. 
A movement of this kind, when once fairly started, must not be starved 
at thb outset.. It is much more complicated than the extension of 
ordinary primary education, as experts aro required for its development 
and to keefp instruction in the regular groove. At present I am trying 
' to keep the movement going eiitiroly by the aid of men trained at 
Sibpur. The great want now felt is an Assistant Inspector with 
European training, and a representation for tho necessity for this 
appointmtot will Siortly be submitted to Government. 

With regard to the equipment of those schools, very little has been 
done duriing the year, as the students have been sufficiently well employ- 
ed in helping to set oyr own shops in order and to equip our new 
laboratories. The only order now in hand is from the Elliott Artisan 
School, Comilla, whicn requites appliances of the value of Rs. 400, 
estimated accp!rdipg tp our scale of charges. This apparatus, if purchased 
locally, would cost not less, and probably a good deal more than Its. 2,000. 
A portion of this order is now ready, and tho whole order will soon be 
despatched. This one order will give some insight into tho^roposod 
lines of working up these teohnical schools. The order is a small one 
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but at a cost of Bs. 2,000 is beyond the possibility of oonsideratiouj^ 
a school like that at Comilla. It is only a preparatory order* whioh 
will be supplemented by another when the school begins to ^vanoe 
after the receipt of the articles ordered. 

There is nothing of special importance besides to record, except to 
mention that the originai lines for advancing these schools have worked 
so well hitherto, that n exchange has had to be made in them. All that 
is now required is to leave the schools to work out their own develop- 
ment with the aid of cawful and frequent inspection. 

Workshops . — TJhe year under review is th^ first year since the transfer 
of the practical training of the students from the Public Works Deport- 
ment to the Education Department. At the beginning of the year 
the new shops were ready, and the transfer was effected without any 
break of oontinuify in instruction, although, aa will be found to be 
the case in all n^ shops, a great number of petty additions and 
alterations were Tsoqu\^d, which took up a good deal of the time of the 
instructors alid aiudonts. Some shops were very incompletely equipped 
at the outset, and in the IVona Foundry, with the exception of the large 
cupola, which is expensive to work unless heavy castings arc required, 
there was practically no other equipment. This necessitated the manu- 
facture of a large number of moulding boxes, moulder’s tools, a new 
oui^ola, and a variety of patterns, and in tliis respect we aro now better 
equipped. The want of a saw bench to expedite the work in the 
carpenter’s shop was much felt, hut this has since been manufactured, 
and is now at work. The students have done fairly good work : they 
have helped to make two boats, and part of a third, all of different 
builds. A fair amount of furnishing work in connection with the 
equipment of the Chemical and Physical Laboratories has also been done 
by them. Machine manufacture has gone on, and although the advance 
in this direction is slower than I desired, there are various machines 
in course of construction which will shortly be finished, and whose 
value, if purchased in the market, is considerable. Thi’ee screw-cutting 
lathes were completed and erected in the year, the necessary shaft- 
ing brackets for counter-shafts, &c., having boon worked up^ or 
made up in the shops. On the whole, considering that the extra 
pressure of work on the students was a now departure, and ^ that the 
instructors were busy over works connected with the extension and 
improvement of the College and Workshops, I consider the work done 
is satisfactory ; but there is still room for improvement, both as regards 
the amount of work the students are able to do, and the instructive 
value of the work which should be given them to perform. TJie 
latter is being arranged for in various ways, and an experimental 
engine is being fitted up for the sole purpose of valve setting, ^whioli 
will be compulsory for all students of both departments and available 
at any time for this object. Experimental electric work was also 
conducted during the year, and dynamos aifd motors sdt to w6rk. The 
transverse testing maohine, purchased foi^ a small sum from the East 
Indian Railway a few years ago, was erected in the shops, and though 
it is crude and of small power, we have been able to test cast-iron bars, 
in order to compare the outturn of the cupola with various mixtures 
of metal. In connection with the fittings of the new Iiaboratories a 
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oertam amount of instruction has been given to the students in bending 
and fitting pipes for gas and water-supply, and in plumber's work. 
Pattern-making has also been introduced, and the patterns for several 
ports of the launch which it is proposed to build at the College, have 
been made from the drawings accompanying the lectures of Mr. Stjele, 
who was appointed as a special Lecturer during the year. 

Other works of minor importance were don^ which it is impossible 
to enumerate in a report, such as alterations, additions, and repairs, but 
which are iiArortholess of great instructional value ; and on the whole I 
am satisfied that the ^first year that the practical training of the 
students was under the Kducational Department is one that indicates a 
distinct advance on the old method, but I am more fully alive than ever 
that very great caro and supervision is required to prevent its going 
back into the old lim s. Students, as a rule, will noJL work if they can 
get the Instructors to work for them, and thisr rule holds good at 
Sibpur. My chief difficulty has been to try aTj(f ov^como this tend- 
ency, aud 1 fear that the x)resent staff of Foremen Iifstructors is 
not sufficient to exercise the necessary siiftefvision to see that each 
student performs a good day's work. It is almost impossible, without 
strict supervision, to control a largo hod^ of students in four different 
shops with var}dug knowledge, so as to get the best value out of their 
time. This year we arc the only sufferers, but when wo begin to 
equip affiliated technical schools, wo shall require to make the most of 
the labour at our command, so as not to hamper the development of the 
scheme we have undertjiken, and to secure this we shall require extra 
Foremen Instructors. 

From a financial point of view the working is fairly satisfactory, 
as the value of the outturn is greater than the amount sanctioned by 
Govomment to meet the cost of practical training, excluding the pay of 
the Instructors, but including all potty establishment and working 
expenses. The approximate figures are given in another paragraph of 
this Report, and as there stated, the value of the work done has been 
estimated at a figure considerably lower than the price charged in the 
local market for manufactured articles. Most of the work done was 
required for the Oollego and shops, and in this way we have been 
able to perform work for Government out of the practical training 
grant, wfthont applying for extra funds, and at a cost considerably 
below that prevailing in the market. Many difficulties have had to ho 
contended with, viz , insufficient clerical staff, want of touch with the 
local market where material had to be procured, and a sudden enlarge- 
ment of *the sphere of operation of the shops. The experience, how- 
evOT, gained during the year will bo of great use in the future. Some 
of the •more pressing requirements in the way of establishment have 
recently been sanctioned by Government, aud every effort is being 
made to carry on the new development, without applying to Govern- 
ment for “an intJrcaeo in the staff of Foremen Instructors ; but, as 
noticed abdye, this increase must come in time. 

Workshop expenditure . — Tjie cost of working the shops during the 
year amounted to Rs. 9,940. This included the cost of petty estaWish^ 
meat, such as engine-drivers, firemen, greasers, cobblers, extra tramed 
aoitd icoolies ; also the cost of fuel for engines and btacksmith’s 
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8hop; the value of irou, wood, belting, roping, shafting, afiid the other 
mmor requisites required to carry on the work. The registered 
number of works undertaken during the year was 125, most of which 
were completed. The aggregate value of these works was about 
Rs. 9,000, this sum representing our estimate of the market value of 
the various works. In* estimating this the prices fixed upon were, in 
most cases, considerably* below tho market value to allo^v for defects in 
finish. In addition to this, at the close of the year, thor^ was a stock 
balance of over Rs. l,2(fi), exclusive of patterns ^or the moulding shop, 
the value of whi«h it is difficult to estimate. The keeping of the 
accounts has given n good deal of trouble, as the system in vogue in the 
Civil Department is not adapted to Workshop expenditure. This ques- 
tion has formed the sub]eot of various communications to Government, 
and tho recently stootioned orders of tlie Governmont of India with 
regard to powers \f expenditure, especially in the case of goods of 
European njfiniifaotui^, will be tried during the year. I am not at all 
sure, however, that they will moot the difficulty, and unnecessary oorro- 
spondonce will, I believe, continue, until tho mode of keeping our Work- 
shops Accounts are based on that in vogue in the Public Works Depart- 
ment. This p.iri of tho work hi connection with the transfer oi the 
practical training has given me more anxiety than I am able to express, 
and a further representation will have to be made to Government. 

From the figures above given it will bo seen that, from a financial 

! )oint of view, tlie working was satisfactory, Ido not think wo could 
lave procured from tlio local market tho various articles which we made 
under a sura of Ks. 20,000, so that, roughly speaking, the shops have 
been self-supporting, including tho pay of Instructors, which means that 
the cost of instruction laas been ijraotically nothing. This is satisfac- 
tory, and when the machines and tools wo aro making are erected and 
at work in tho shops, our capacity for turning out work should bo consi- 
derably increased. I do not soe any necessity for deviating from our 
present class of work, and for many years to come we shall bo complete- 
ly absorbed in setting our own shops on a proper footing, and helping 
to equip technical schools. When demands come in in any nurabers 
from those schools, it will strain us toonr utmost capacity to cope with the 
orders, so that, for at last two years to como, we may consider* we have 
our orders in hand. 

Athletic Club , — Tho College Cricket XI had a most successful season, 
winning 11 and only losing 2 out of 16 Matches. They also won 
the Harrison Senior Cricket Challenge Shield, beating the MartiniSre 
in the final. This Shield has now been hold an equal number of tiiftes 
by the Medical College and oursolvos, and the honour of its perjnanent 
possession will be determined by a i^ecial Match next year. 

I'ho native students’ Cricket XI won 3 and*lost 4 out of 7 Matohes, 
and were beaten in tho final round of th^ Lansdovrne Shield oompeti- 
tiou by Bishop’s College. ^ , •; 

In Association football tho College teaVn won 8 ‘lost 4' ’and drew 2 
out of 14 Matches, played and reached*the semi-final in the Trades 
Cup competition, being then beaten by the Medical College. 

The native students’ team had a most successful season and had a 
good chance of winning the Elliot Cup, but owing to the College 
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breaking up for the Annual Yacation before the end of the competition, 
students living at a distance from Calcutta were unable to compete, and 
they had therefore to withdraw. 

Instruction at the compulsory Cymnastio classes has been going on 
steadily, and it is proposed to institute an Annual competition. , 

Athletic Sports . — These were hold on llth'^March 1896, Mr. Mac- 
donell kindly undertaking the preparations o^ tho ground, which was 
finished a ^|ortnight before the Sports, and it was gratifying to nodoe 
that many of the competitors attempted sctbie sort of training. AU 
events were keenly contested, and tho results were above the average. 

Volunteers . — The College Corps, which is No. 1 Engineer Corps 
attached to tho East Indian Eailway Vohmteers is in a very efficient 
estate. All the students wore efficient, and they attended as usual the 
Annual Camp of Exercise at Jamalpur for a week during December. 
A few of the best shots loft during the year, but /.otwithstanding this, 
the Corps maintained its reputation in this respeot. 

J. S. Slater, 

Principal. 
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ATHLETIC club! 

< 

18th FebrtlQTy 1896» ^ 


No. 1 . — 300 yards Handicap ... 

„ 2 .— Jump 
„ ^^-^100 yards Flat Race ... 

„ 4 . — Tutting the Shot 
„ d.’^Quarter Mile Race ... 

0 , — Throioing the CricJcet Ball 
„ 7 . — Long Jump 

„ %.^JIurdle Race 

„ 9. — Three-legged Race 
lO.^Sacic Race 

f 

„ 11. — 220 yards Flat Race ... 

„ l2,*^Tug-qf~Trar 

,, \2 ^^Consolation Race 
• ^ 

Best Athlete 



1. V. Gdfdiner. 

2. PI. D. Bhadnri. 

3. J. N. Ghoso. 

1, B. N. Banerjee, 4 ft. 1 1 in. 

2. 8. Ansell, 4 ft. 10 in. 

/ 

1. C. D’Grazet 

2. W . Fleming.'*' 
a R. Young. 



1. W. Lewty, 31 ft. 

2. W. Fleming, 30 ft. 2 in. 


f 1. W. Fleming. 
< 2. li. Young. 
C3. V. Gardiner. 


" J. 0. J. D'Crnzo, 97 yards. 
1 2. L. Waterloo, 86 „ 


(1. K. a Dutt, 17 ft. in. 
•** 1.2. E. Linton, 17 ft. 3 in. 



1. N. N. Mukorjeo. 

2. S. E. Ansell. 

3. W. Fleming. 



It. F. Bhaduri. 

A. T. Dutt. 

S. C. Sanyal. 

B. L. Cliatterjce. 



K. C. Dutt. 

H, C, Mukerjec. 



1. C. D’Cruze. 

2. W. Fleming. 

3. H. D. Bhaduri. 


Ist c& 2nd Pulls Oon by Engi- 
neers. 


E. N. Choudhuri. 



W. Fleming, 16 points. 
C. J. D’Cruze, 13 points. 


C. A. P.— Beg. Nu. 980J— 100— 29-3-97. 










